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Men and Machines. 


It is an interesting problem to consider how 
far the actions and reactions of men in industry 
are governed by what might be termed _his- 
torical prejudice. There are plenty of examples 
of this, cases of an expression or a course of 
action that is unpopular because at some time in 
the past it has been used against the public 
good. The old abuses of the truck system are 
the direct ancestors of the attitude of mind that 
prefers a rise in wages, however small, to the 
provision of amenities, however lavish, selected 
by the employer; and the universal Anglo-Saxon 
‘mistrust of trusts (if the expression be par- 
doned) dates back to the time when ‘‘ mono- 
polies ’’ were a popular means of raising revenue. 
Of all these prejudices, however, the most active 
and the most dangerous is probably fear of the 


machine. A century ago the handworker8$— 
spinners and weavers notably—rioted and 
smashed up the elementary machines that 


appeared to threaten their livelihood. Further 
developments in the technique of the machine 
have, of course, passed with less obvious opposi- 
tion. But there still exists a very real and wide- 
spread fear that the development of more in- 
tricate and more powerful machinery will drive 
out of employment first one class of worker 
and then another. The British artisan is too 
sane and intelligent to-day to give more than 
passing voice to such a sentiment, but he feels 
it none the less, and the employer knows that 
he feels it, and so in the long run its mere 
existence militates against progress, encourag- 
ing the retention of obsolete methods .and 
machinery. 

Nor is it a mere sentiment. The disposssed 
handworkers knew that the great bulk of their 
number, having been trained for one highly- 
specialised craft, would find it difficult, if not 
impossible, to obtain alternative employment. 
The perfectly sound argument that the economies 
and prosperities consequent upon the innovation 
would provide more than sufficient work for their 
sons and grandsons was not a very immediate 
_ To-day, in so far as an individual is 
trained only for a single narrow craft and that 
craft is superseded by a machine, so far will that 
individual stand to lose by the advent of 
machinery. ‘‘ Technological unemployment ’’ is 
the pretty phrase that American economists have 
coined to cover the situation. It is stated that 
the Board of Education of an American city, 
wishing to found an industrial school, and alive 
to the rapid advance of machinery, decided to 
conduct an investigation of industrial tendencies, 
in order that they might not waste time and 
money training boys for dying trades. The 
result of the investigation was to the effect that 
there was no guarantee that any single vocation 
or trade now existing in the United States would 


still exist in thirty years’ time. To the British 
observer this view is slightly extravagant. Cer- 
tain trades, and founding among them, are 
unlikely to be so short-lived. 

The moral is obvious and familiar. Train a 
boy for a craft by all means, but base that 
training on something wider, the training of the 
intelligence and the faculties. The intelligent, 
adaptable worker is dependent on no single 
craft; he has a wide choice of employment. We 
repeat, that skilled work is changing its charac- 
ter. It is no longer the job that is skilled but 
the man, and it is a broad skill instead of a 
narrow one. 


The Partial Eclipse of Theory. 


The Middlesbrough Convention, which opened 
yesterday, was unique in the character of the 
Papers submitted for discussion. In all, ten 
Papers were presented, and in none was there 
any reference to pearlite, cementite and ferrite, 
let alone austenite, martensite and other ferrous 
alloy microconstituents. Only in the non-ferrous 
Paper by Mr. Rowe were practical considerations 
illustrated by microphotographs. Thus there has 
been a complete surrender to the practical man 
in his clamour for technical rather than 
academic Papers. The subjects covered, however, 
were of the most diverse character—briquetting 
of cast-iron turnings; reclamation of used core 
sand; centrifugal casting of bronze gear wheels; 
making large marine-engine castings ; compressed 
air; practical steelmaking; continuous moulding 
by a new method; recruitment and training of 
foundry personnel; and last, but not least, a 
monumental Paper on the ‘‘ Economic Utilisa- 
tion of British Pig-iron Resources,’’ by the 
Ridsdales, father and son. The Paper last cited 
sets out in the most complete detail every impor- 
tant source of pig-iron in Great Britain, and, 
being definitely up to date, permits a founder 
in any locality to pick out irons for use from 
either the geographical (which has a price signi- 
ficance) or composition aspects. Moreover, 
pointers are given with reference to the 
inherency of good properties, and where irons are 
made to specification. The utility of such 
information to the foundry industry cannot be 
over-estimated. 

There is still another aspect of these annual 
programmes of Papers. For economic reasons, 
at the moment, there must be a limit to the 
number of Papers to be presented, but it must 
be remembered that the industry and _ the 
Institute is composed of a large number of 
diverse interests. The representatives of these 
interests have the right to expect the presenta- 
tion of material germane to their activities. 
Nearly always, some section is omitted. This 
year, for instance, there happened to be insuffi- 
cient attraction for those handling light alloys. 
The general feeling in the Institute at the 
moment is that the reorganisation of its Com- 
mittee work will make for the best possible 
balance in the character of the Papers to be 
submitted, and in future there will even be a 
niche for the discussion of the more theoretical 
aspects of cast alloys. 
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Correspondence. 

[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents.) 

Malleable Castings. 
To the Editor of Taz Founpry Trape Journat. 

Sm,—I would like to congratulate Messrs. 
G. R. Shotton and H. G. Hall on their splendid 
article in your issue of May 29. As every engi- 
neer knows, malleable cast iron is increasing 
its tonnage used every year, and the more we 
know about its manufacture the more 
enlightened we become as to its uses. In many 
cases it is putting steel castings out of action. 
I notice they give us three distinct classes of 
malleable cast iron, viz., white-heart, black- 
heart, and “‘ picture-frame ’’ malleable cast iron. 
This is most interesting and valuable to the 
engineer. I think if our engineers would study 
this article it would be of great help to them 
in deciding the most suitable malleable cast iron 
to use for their specific job, and would be a 
great factor in getting a far better final product. 

The firm mentioned by the authors, Messrs. 
Shotton Bros., Manchester Street Foundry, Old- 
bury, I believe go further, and make what is 
termed cast steel alloy. I have seen some of this 
product, and there is an unlimited field for the 
€ngineer to make use of this product. Probably 
in the near future we shall have the pleasure 
of reading another instructive article by these 
authors dealing with cast steel alloy.—Yours, 
etc., S. Rocers. 

99, Troughton Road, Charlton, 

_ London, 8.E.7, June 10, 1930. 


Cupola Melting-Zone Temperature. 
To the Editor of Tue Founpry Trape Journat. 

Sir,—In your editorial footnote to my article 
on ‘‘ Graphite in Cast Iron,’’ published in your 
issue of June 5, you suggest that mild steel in a 
crucible placed in the melting zone of the cupola 
would easily melt, although in the editorial 
column the time factor is admitted. This in- 
genious suggestion raises a whole host of con- 
siderations. 

There is a vast difference between the fierce 
blast of the cupola and the gentle draft of the 
crucible steel-melting furnace. High-carbon 
steel has a melting point of about 1,460 deg. C. 
and requires 3 hrs. to melt in the crucible. It 
is possible to melt Swedish bar iron (melting 
point about 1,500 deg. C.) in the crucible fur- 
nace, but it requires 44 hrs. at least. 

The gases of combustion to some extent pass 
through the crucible, but do not carbonise the 
metal to any extent. In the cupola, however, 
the metal is in contact with actually burning 
fuel, and is able to absorb rapidly both heat and 
carbon. I do not feel that the heat is suffi- 
ciently localised to raise the temperature of the 
mild steel to 1,520 deg., say, plus the latent heat 
of fusion. 

When the cupola has been working for a few 
taps, it may be taken that the well is at the 
same temperature as the molten metal falling 
into it, but I do not know if anyone ever taps 
out metal at a temperature exceeding 1,400 deg. 
C. Admitted that we are considering matter in 
a state of motion, and every factor in a state of 
flux, just as in modern bakeries, where biscuits, 
ete., pass through a continuous oven at such a 
rate as to be correctly cooked, although the oven 
may be far too hot for stationary baking. 

All the same, I cannot agree that the tempera- 
ture in the melting zone of the cupola is any- 
thing like so high as 1,500 deg. C. If it were, 
we should have much less difficulty about 
graphite structures, because we should obtain 
perfect solution much more frequently, and 
should only have casting temperature and cool- 
ing conditions after casting to control. 

If somebody would provide balls of platinum 
or platinum alloy, it would be interesting to try 
the possibility of melting them in the cupola !— 
Yours, etc., A. ALLISON. 

Sheffield. June 12, 1930. 
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Wheel-Moulding Machines. 
To the Editor of Tak Founpry Trape Journat. 


Sir,—Mr. Demaine, in his letter, page 412 of 
your last issue, refers to my article (page 382, 
issue of May 22) and states that he makes a 
machine to take a 12-ft. wheel. So will my 
firm if given the opportunity. But it should 
be remembered that unless an adequate amount 
of work is forthcoming of a suitable nature it 
will enhance standing charges. There are but 
few wheel-table machines of a diameter greater 
than 7 ft. that are working every day. There 
is no advantage in having very large machines 
unless machine boxes are available, for, as I 
postulated in my thesis, one man can work on 
the top box whilst a second is pegging the teeth 
in the bottom box. In the absence of such boxes 
then the floor machine is preferable, as only 
a dummy top or loam plate is required. Thus 
one can make a wheel from 7 ft. to 30 in. 
in one piece with a standard floor machine, 
whilst immediately after the wheel is cast, the 
floor spage can immediately be re-used. Mr. 
Demaine insists that a Buckley & Taylor machine 
would have obviated and rendered unnecessary 
the extra work encountered by me. But there 
was no extra work, and nine out of ten foun- 
dries would have utilised my method. The true 
object of this Paper was to provide an answer 
to a query as to whether the core sand utilised 
would withstand a really heavy section of liquid 
metal; as over 4 in. was dealt with, a proof was 
supplied. The essential difference between the 
two machines is that one involves change wheels 
and the other is worked by a disc. It is in- 
teresting to note that six disc-operated machines 
in three foundries are continuously employed in 
the making of turbine castings.—Yours, etc., 

A. SUTCLIFFE, 
Foundry Foreman, 
JACKSON BROTHERS. 
Wharf Foundry, Bolton, 
June 6, 


Important Special Pig-Iron 
Development. 


British Pigirons, Limited, of Abbey House, 
2, Victoria Street, Westminster, London, S.W.1, 
announce that they have reached an important 
agreement with the Trent Iron Company, 
Limited, of Scunthorpe, Lincolnshire, to take 
over the manufacture of ‘‘ Midhill’’ and 
**Glenhill allmine special pig-irons, originally 
produced by the Midland Coal, Coke & Iron 
Company, Limited. 

We understand that the Trent Iron Company, 
Limited, are making important additions and 
alterations to their pig-iron plant which, when 
completed, will place them in a unique position 
for the manufacture of these special pig-irons, 
which have deservedly taken such an important 
place in modern foundry practice. The 
furnaces are the smallest of their type in blast 
in the world, and as they are operated by means 
of pipe stoves, the pig-iron will be produced at 
an unusually slow rate of smelting; whilst, 
owing to the smallness of the casts, exceptional 
technical control can be exercised. 

Whilst these alterations to the plant are being 
made continuity of supplies are assured, as 
British Pigirons, Limited, hold exceedingly 
large stocks of ‘‘ Midhill ’’ and ‘‘ Glenhill ”’ all- 
mine special pig-irons. Owing to arrangements 
being made for raw material supplies and 
specialised manufacturing control, no deteriora- 
tion whatsoever in the high quality of these 
products will take place. In view of the fact 
that so many English furnaces employed in the 
manufacture of special irons have recently 
closed down, foundrymen will no doubt receive 
this announcement’ with satisfaction, as 
signifying the continuation of a reliable source 
of supply. 
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Random Shots. 


By the time you read this the gentlemen who 
do the wireless announcing will doubtless be 
talking about a large anticyclone centred over 
Middlesbrough. Unfortunately 1 can’t lay claim 
to second sight, prophesying, to the power to 
tell the future from tea-leaves, or any other of 
the useful little attributes that produced seers 
and wizards in the past and that now produce 
fashionable clairvoyants, but I can say that | 
am sure we shall all have a jolly good time and 
beat all our own records, and what more can you 


* ~ * 


Anyway, you can count on me. I shall be 
there, and shall enjoy myself next week putting 
as much of it into print as the Editor will allow, 
both for the poor unfortunate stay-at-homes and 
for the satisfaction of ‘‘ them as was there.” 
Founders are modest men, but we do like to feel 
that we distinguish ourselves just once a year. 


The local Committee concerned has drawn up 
a most attractive programme, and a good attend- 
ance will do much to inspire to fresh efforts 
this young but enthusiastic Branch of the 
Institute. 


Talking of merry meetings, I heard the other 
day from a German acquaintance in Diisseldort 
—a relic, so to speak, of our trip there last 
year. He comments rather forcibly on the bad 
state of German industry and commerce, the in- 
crease of unemployment and the fall of social 
standards. I found it an interesting personal 
commentary on the many statistics that have 
recently appeared and quoted either here or else- 
where in the Journat. We don’t, of course, 
crow over the difficulties of competitors, but 
when the weather looks nasty it is comforting 
to discover that he is somewhere in the same 
boat. 


* * * 


A famous Lancashire paper is responsible for 
the following story, which is too good to miss 
even if it is only understood by Lancastrians. 
“* Aye,’’ said Mrs. Wrigley, ‘‘ believe me or be- 
lieve me not, but he’d supped a whole bottle of 
whisky between his breakfast and his tay!” 


said the shocked neigh- 
And wor it neat? ”’ 

Naw,”’ 
dayleet.”’ 


‘* Tha’ never says! ”’ 
bour. 


said Mrs. Wrigley, “it wor broad 


This story reminded me of the famous defini- 
tions (Co-optimist, I think) of the cynic as ‘‘ the 
place where yer washes the dishes ’’ and of the 
stoic as the ‘‘ bird wot brings the babies,’’ but 
a Cockney accent is essential to the point. 


A small girl was leaving home one Sunday 
morning with nurse to go to church, and ob- 
served her father putting his clubs in the car. 
“Poor Daddy,’’ she remarked; ‘‘ he never gets 
a Sunday off from golf to go to church.”’ 


MARESMAN. 
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The Founding of Bronze Gear Blanks.” 


By Francis W. Rowe, B.Sc., M.I.M.M. 


The founding of bronze gear blanks presents 
yarious problems not encountered generally in 
other types of foundry work, though, of course, 
in it there are many essentials which are neces- 
sary to all successful casting operations. It is 
hoped, therefore, that this Paper, setting out a 
few of the more salient features, will prove of 
general interest. 

" The value of bronze and the necessity for its 
use for gear blanks is due chiefly to its low co- 
efficient of friction when working against hard- 
ened steel. Where the nature of the contact 
between two gear teeth is purely rolling contact 
without any appreciable amount of sliding 
friction, it is usual to employ ferrous materials 
for both mating gears; that is, steel and steel, 
or steel and cast iron. Where the nature of the 
duties is such that a type of gear is required 
where an appreciable amount of sliding friction 
is present, such as spiral or worm gears, it 
becomes necessary to employ bronze for one of 
the members and hardened steel for the other. 
Such types of gears are being increasingly used 


Fic. 1.—Srrvucture oF Sanp-cast PHosruor- 
BRONZE, SHOWING LARGE GRAIN-SIZE. X 4 DIAS. 


in every type of industry, and the call for bronze 
castings for such work is increasing. 

The outstanding advantages of these types of 
gears are their high efficiency with modern tooth 
shapes and materials, their remarkable quietness 
in operation and their long life under reasonable 
working conditions and good lubrication. There 
was a time, a decade or so ago, when worm and 
spiral gears were regarded with no great favour 
by engineers, as, due to unsuitable and imperfect 
materials and inappreciation of the funda- 
mentals of tooth-shape design, their efficiency 
was low. Present-day methods and materials are 
such, however, that efficiencies as high and in 
some cases higher than any other type of gear 
can be obtained, with the added advantages of 
quietness in operation both at the commencement 
of and throughout their life and great dura- 
bility. 

Much of this greatly improved performance 
is due to metallurgical research and improved 
manufacturing methods on the materials. The 
choice of the most suitable bronze for gears 
necessitates a careful study of the stresses to 
which they are subjected in service, and other 
relevant factors. It is also influenced by the 
possibilities and limitations of foundry practice. 
In practice, the material actually used by 
various manufacturers for gears does not vary 
very widely in chemical composition, being 


_* A Paper presented at the Annual Convention of the Institute 
of British Foundrymen. : 


usually a straight tin phosphorus-bronze with 
from 10.5 to 13 per cent. tin and 0.1 to 0.5 per 
cent. phosphorus. 

Such a bronze, consisting largely of alpha- 
delta eutectoid, embedded in a matrix of copper- 
tin alpha solid-solution, has that type of 
structure which has been found by experience to 
be the best where sliding friction has to be 
encountered. That is a heterogeneous structure 
which consists of hard particles embedded in a 
softer matrix. A familiar analogy is the tar 
macadam road. Here the granite chippings give 
the necessary hardness and resistance to wear, 
whereas the softer asphaltic matrix gives 
resiliency. 

In the case of the phosphor-bronze, the hard 
particles of alpha-delta eutectoid give the resist- 
ance to wear and hardness, while the soft copper- 
tin solid-solution gives resiliency and allows the 
gear to adapt itself to slight inaccuracies of 
contact or deflections under load. Whilst the 
chemical composition given above and_ the 
structure described is typical of more or less all 


Fic. 2.—Srructure oF CHILi-cast BRoNzE, 
SHOWING RADIAL ORIENTATION OF CRYSTALS 


IN CHILLED PorTION. X 4 DIAS. 
commercial bronze gears, slight modifications in 
composition and different methods of foundry 
practice result in enormous differences in the 
capacity of the resultant gears to withstand the 
loads imposed in service. 

One of the most remarkable features of the 
progress of engineering in recent years is the 
reduction in size of components to carry a given 
load. This low weight per horse-power has been 
achieved no less through our progress in metal- 
lurgical methods and materials than through 
improved design. The methods and materials of 
twenty or even fifteen years ago would be quite 
unsuited to present-day design. In no phase has 
this progress been more marked than in foundry 
practice on gear blanks designed for the most 
severe duties, such as those required for the 
automobile industry for back-axle drives for 
heavy-vehicle and passenger-car traffic. 


Raw Material Control. 

The basis of all good non-ferrous foundry work 
lies in accurate control of the raw material, both 
as regards their composition and classification 
and their proper segregation and issue to the 
foundry. The larger the foundry and the greater 
the number of complexity of the alloys used, 
the greater becomes the need for accurate stores 
control and accurate handling and issue of the 
various mixings for the foundries. It is impos- 
sible to maintain a high standard of quality 
without regularity of procedure and elimination 


of variables. This necessitates, above all, con- 
sistency in analysis which can only be achieved 
by accurate weighing and close control. 

Engineers and foundrymen should appreciate 
that weighing by an old type of weighing 
machine is a bugbear, and leads to inaccuracy 
through various causes. If the weighing be 
made simple, there is considerably more chance 
of it being done accurately. Similarly, if a close 
check is made of all metals and regular and 
accurate physical stocktaking instituted, this in 
itself improves the regularity of analysis by 
making accurate weighing essential to preserve 
correct stock balances. The development of the 
fully automatic dial weighing machine has put 
accurate and quick weighing within the reach 
of all foundries, and has proved a real help in 
securing closer control. 

If the production also of high-quality bronze 
gear blanks, close co-operation between the 
laboratories and the foundries is essential. A 
permanent record is kept of all materials enter- 
ing into the mixings, botheas regards their 
origin, condition and analysis, and the resultant 
analyses and physical properties correlated. 


Melting Practice. 
Melting in the foundry with which the author 
is connected is done in a battery of coke-fired 


Fic. 3.—StTrvucturRE oF CENTRIFUGALLY-CAST 
BRONZE, SHOWING SMALL GRAIN-SIZE. 
x 4 DIAS. 


reverberatory furnaces supplemented by pit-fire 
furnaces induced-draft tilting furnaces 
for special heats. The reverberatory furnaces 
used have proved very satisfactory for the classes 
of bronze made, provided certain precautions are 
adhered to and the melting practice standardised. 
Their great attraction is the economy and the 
speed with which relatively large volumes of 
metal can be handled. To get the best results 
it is essential that the highest class of foundry 
coke be used; not only to secure rapid melting, 
but to prevent absorption of harmful impurities 
Coke with high sulphur contents, 7.e., 1 per cent. 
and above, have proved deleterious un account 
of sulphur absorption, with consequent trouble 
in the foundry, shown chiefly by excessive 
shrinkage. 

Under ordinary conditions the 1-ton furnace 
of this class, with a thoroughly preheated hearth, 
will bring down a full heat of metal in from 
55 to 65 min., with a coke consumption of 21 per 
cent. of the weight of metal melted. The }-ton 
furnace will bring down a charge in similar 
conditions in 30 to 40 min., with a coke con- 
sumption of 23 per cent. The overall coke con- 
sumption for such furnaces, including all stand- 
by and preheating periods and regular slagging 
and clearing heats, works out about 28 per cent. 
of the total weight of metal melted. Careful 
tests of melting losses have shown these to be 
very small under regulated blast and proper 
charging conditions, though, of course, melting 
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losses would be higher if the alloys contained 
appreciable amounts of zinc. 

lo secure the best results, the furnares need 
frequent attention to the lining. The firebox 
should be patched every day, or every other day, 
and the furnace slagged out and cooled down 
for internal patching at least once every week. 
Properly worked, however, the total melting 
costs, including labour, should be at the most 
only two-thirds of that in crucible furnaces. 

In practice, the weighed charges, with a dupli- 
cate copy of the charge slip, are run on rails 
along the charging stage in a special truck. 
The ingot copper and ingotted alloy is melted 
first under a suitable protective covering. When 
the charge is melted and superheated to about 
1,300 deg. C., the slag is removed from the sur- 
face and the phosphor-copper added. This is 
thoroughly rabbled in before the requisite tin 
and other alloy additions are made. The charge 
is then rabbled gently to ensure thorough mixing 
and tapped out into preheated ladles or graphite 
crucibles for casting. Casting temperatures are 
taken after a final skimming before pouring. 


Moulding Methods for Gear Blanks. 
Several classes of moulds are used, dependent 


on the size of the work and the class of gear for 
which the blank is intended. By far the largest 


proportion of the work made in the foundry with 
author is connected is 


which the east centri- 


Fic. 4.—MuIcROSTRUCTURE OF SAND-CAST 
Bronze. x 200 pitas. 


fugally. The process of casting gear blanks 
centrifugally was pioneered and developed by 
this firm, and has been in commercial operation 
for several years, upwards of 3,000 tons of gear 
blanks having been cast by this method. To 
appreciate the superiority of the centrifugally- 
cast blank for gear work, it is necessary to 
recount the various shortcomings, either inherent 
in the ordinary sand casting or to which it is 
liable, and to trace the steps by which the 
present method was evolved. 


Sand Casting. 

A sand casting, due to the slow rate of solidi- 
fication, has naturally a low density. Depress- 
ing the casting temperature to near the solidus- 
range, increases the density appreciably by 
increasing the rapidity of the solidification, but 
inability to provide for liquid contraction under 
such circumstances renders this course imprac- 
ticable for all but the simplest types of castings. 
In these castings also, pouring near the solidify- 
ing temperature of the alloy is apt to be 
dangerous, as imperfections in venting and 
drying, resulting in slight bubbling of the metal 
when entering the mould, result in permanent 
blowholes, as the metal has solidified before it 
has time to recover. 

The ordinary commercial sand casting in 
bronze has, therefore, a density of from 8.4 to 
8.5 dependent on the mass of the casting and the 
pouring temperature employed. Naturally, the 


FOUNDRY TRADE JOURNAL. 


greater the mass and the simpler the section, the 
lower the casting temperature which can be 
emploved, but this advantage is counteracted by 
the larger mass of metal. The highest density 
is met with in the lightest-sectioned casting. 

The density of a casting of any appreciable 
mass varies appreciably throughout the section, 
the centre being less dense than the outside. 
In a gear blank the centre of the casting is as 
important as the outside, since the working 
portions of the teeth approach what is the centre 
in the original casting. The disadvantages of 
low density in a casting for gears is that its 
resistance to the stresses to which a gear is sub- 
jected in service are correspondingly low. The 
most common type of stress which gears 
encounter in service is a combination of bending 
and compressive fatigue stresses. Experience 
and careful laboratory work has shown that a 
bronze of low density and hardness and corre- 
spondingly large grain size cannot withstand 
these stresses to anything like the same degree 
as the same bronze with greater density and 
hardness and smaller grain size. 


Chill Casting. 


The first step, made many years ago to improve’ 


the properties in this direction, was to increase 
the solidifying speed by the obvious method of 
chilling. The casting of gear blanks with a 


Fic. 5.—Srructure oF CuiLi-cast Bronze IN 
CHILLED PoRTION, SHOWING DIMINISHED 
Avpua-De_ta Evtectotw. x 200 pitas. 


ring chill round the periphery was practised by 
the author's firm fol many years, and is still, 
itis believed, the standard practice with most gear 
manufacturers. The casting of gear blanks with 
a ring chill represents a decided improvement on 
the sand casting, speaking generally. It has, 
however, several drawbacks, particularly from a 
metallurgical point of view. Firstly, whilst the 
grain size of the ring-chilled casting is smaller 
than that of the sand casting, particularly in the 
outer portions which ultimately constitute the 
teeth, the axes of the grains are chiefly radial, 
whereas for the maximum strength these should 
be heterogeneously orientated. This means that 
in a peripherally-chilled casting the strength 
(and particularly the shock strength) is materi- 
ally affected. 

Secondly, a peculiar differential rate of cooling 
occurs with ordinary type of ring-chilled casting. 
With the ordinary type of chill mould, in which 
a ring chill from 1 in. to 2 in. thick is inserted 
prior to casting, the rapid cooling of the exterior 
portions, due to contact with the chill of much 
higher thermal conductivity than sand, is 
achieved. After the primary rapid solidification 
has occurred, however, the rate of cooling appre- 
ciably slows down, due to the heating of the chill 
and adjacent sand and the insulating properties 
of the sand backing. The net result of this 
action is that partial solution of the essential 
alpha-delta eutectoid takes place. 


JUNE 19, 1950. 


It should be appreciated that the normal rate 
of cooling which takes place in a sand casting of 
bronze is such that the final alloy is in a state of 
unstable equilibrium, and the relative amount 
of alpha solid-solution and alpha-delta 
eutectoid are those which give the best results 
as regards resistance to frictional wear and low 
coefficient of friction. It is for this reason that 
any subsequent heat treatment of a bronze 
casting, whilst materially improving its strength, 
is fatal to anti-frictional properties. 

Thus, the ordinary ring-chill casting, whilst 
its advantages over the sand casting (due to 
greater hardness and density) outweigh the dis- 
advantage outlined, yet it should be borne in 
mind that the structure in those portions subject 
to wear are not the best which, from an anti- 
frictional point of view, the alloy is capable of 
producing. That is, the number of islands of 
hard wear-resisting alpha-delta eutectoid are 
reduced and the matrix is correspondingly hard- 
ened, destroying to some extent the necessary 
duplex structure. 

The third disadvantage of the chilled casting 
is the heterogeneity throughout the section. The 
increased density and soundness of the peripheral 
portions is obtained at the expense of the inner 
section. Whilst the inner section is not used 
for the teeth, it is necessary for this part to 
have full strength and soundness, as the load is 


Fie. 


6.—StTRUCTURE OF CHILI-CAST BRONZE 
AWAY FROM CHILLED PoRTION, SHOWING 
Porosity. x 200 pIAs. 


usually transmitted through bolt holes in this 
portion. The usual chilled casting, whilst show- 
ing good density and soundness in the periphery, 
has a weak and porous backing. 


Requirements for Gear Blanks. 
Experience of the chill-cast method of produc- 
ing gear blanks led the author many years ago 
to appreciate its deficiencies and summarise the 
requirements for casting the ideal bronze gear 
blank. Primarily, it is essential that the duplex 
bearing structure found in the ordinary sand 
casting should be preserved. Any increase in 
strength, hardness and density should not be 
secured by sacrificing this essential. Further- 
more, it is desirable that, as in a sand casting, 
the grains should be heterogeneously orientated 
to secure maximum strength. It will be remem- 
bered that a chill casting is somewhat deficient 
in this respect. Also, the process of casting 
should be such that the blank is homogeneous, 
so that the periphery is not made dense and 

‘fed’? at the expense of the interior. 


Centrifugal Casting. 

Early experiments with the centrifugal casting 
showed that these desiderata, along with others, 
were realised in a high degree, and, although 
a great many purely practical difficulties beset 
the process, it was persevered with, as it was 

(Continued on page 464.) 
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The Factor of Personnel with regard to the 
Future of British Foundry Practice.” 


By Douglas H. Ingall, D.Sc., F.1.C., F.Inst.P. 


Introduction. 

The author has of late been preaching that 
the time has now come when the dwellers of 
this little isle of Britain must wake up and 
realise that we can no longer live securely by our 
natural resources, but must live by our brains. 
In other words, in the world of commerce we 
have got to produce, and the articles of our pro- 
duction must not only be better, but they must 
also be made cheaper and more efficiently than 
those of our competitors. No originality is 
claimed for this exhortation, it is simply an en- 
deavour to avert what may be not only un- 
pleasant, but, perhaps, disastrous consequences. 

The foundry industry is not exempt from the 
category to which the above preaching refers, for 
if a foundry is not directly selling its products 
in an open market it is almost certainly in- 
directly connected with some product being sold 
in the open market, and hence the truth holds. 
If 2ny apology is needed for the presentation of 
this Paper the author would make his bow and 
say that it is now made. 


The Survey. 

This part of the Paper is not so easy to write 
—anyhow, precisely and logically. Until quite 
recently the author did not have the privilege 
of reading the views of previous writers, so per- 
haps he may be pardoned and forgiven for ex- 
pressing his own first of all. 

An interest in the foundry industry extending 
over a number of years and, in particular, 
interest in the technical training of foundry 
employees, has given the author the impression 
that there are two essential truths which, though 
unpleasant, should be bluntly faced. The first 
truth is that, in general, the mental status of 
the average foundry employee is decidedly lower 
than that of his colleague the fitter, millwright, 
etc., etc.; there will, of course, always be excep- 
tions. The second truth is that, again broadly 
speaking, all efforts and attempts of technical 
institutions or colleges to provide successful, 
established and well-supported courses of tech- 
nical instruction for foundry employees have been 
very disappointing. The problem is evidently 
not a simple one. 

There are probably a number of reasons con- 
tributing to this state of affairs, and in different 
places the degree of intensity of these different 
reasons also probably varies quite considerably. 
It would prgbably be of little help to attempt to 
enumerate the various reasons in detail, but it 
may be possible that the crux of the whole 
matter lies in the fact that foundry work is a 
mongrel science from the point of view of the 
accepted artificial divisions of applied science, 
and is not a generally recognised department 
of science unto itself and hence falls between the 
two stools of the science of metallurgy and the 
science of engineering. Anyhow, on the indus- 
trial side it is, unfortunately, only too true 
that sometimes in the past, particularly 
where the foundry formed only a part of 
a fabricating concern, any old galvanised 
shed which was ill-ventilated, very cold in 
winter, and very hot and dusty and _ stuffy 
in summer, was good enough for the foun- 
dry. Foundries of that type did not tempt and 
did not get the best personnel. Again, unfor- 
tunately, in a number of instances there appears 
to have developed a strong prejudice among the 
older journeymen of some foundries against 
“technical classes,’ ane the influence of the 
older men has been powerful in deterring youths 
from attending such classes where they have been 
available. These youths have been told, in other 


* A Paper read before the Annual Convention of the Institute 
of British Foundrymen. 


words, that they were wasting their time at 
night school. 

It is also well known that the old type of 
skilled craftsman is now disappearing from our 
British foundries and he is not being replaced ; 
the modern trend of foundries to specialise only 
in certain limited types of work and the intro- 
duction of automatic or semi-automatic ma- 
chinery has not helped to solve this particular 
problem. There is one other important point on 
the industrial side, and that is the lack of tech- 
nical knowledge among the foundry foremen. 
These fellows are excellent practical men and, 
provided their work remains within their own 
training, carry out their duties efficiently and 
well. It is when they are confronted with prob- 
lems or practices which are new to them that 
the trouble begins, and in this connection there 


Dr. Incatt, the Author of this Paper, is 
Principal of the Constantine Techni- 
cal Colleges. 


are many large sums of money which have been 
wasted by blind, empirical experimenting of the 
‘‘hit or miss type. 

It should again be clearly understood that the 
foregoing remarks are merely intended as 
generalisations and that in each case there are 
many praiseworthy exceptions. 

Turning to the technical institute or college 
side, the fundamental truth just outlined above 
has undoubtedly operated, and to a certain 
extent the question of foundry courses has been 
‘“nobody’s pigeon.’’ The difficulty is evidenced 
by the fact that in some cases foundry instruc- 
tion has been placed under the charge of the 
Department of Engineering and in others under 
the Department of Metallurgy. It is also true 
that in a number of cases the technical college 
has completely failed to grasp the psychological 
aspect of the problem both with regard to the 
mental standard and outlook of the average 
foundry youth and also with regard to the fact 
that a day’s work in a foundry is far more tiring 
and exacting than that in a machine shop, etc. 
The institution of classes for foundry employees 
demanding three evenings per week and periods 
of two or two and a-half hours each evening is, 
in the author’s opinion, simply courting disaster. 
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There has been another difficulty—namely, in 
trying to find a satisfactory solution as to 
‘“ what should be taught,’’ and opinions have 
sometimes varied considerably and the climax 
has occasionally been reached when colleges have 
cleared out some half-forgotten old cellar choc 
a bloc with rubbish, have thrown on the floor 
some sand and put a few bricks together to make 
a furnace which will melt a small pot of lead 
and then have launched forth to the world an 
edict that they were ‘‘ going to train moulders ”’! 
The author himself has been a criminal of the 
last ‘‘class.’’ The foregoing remarks are per- 
sonal conclusions ultimately arrived at by the 
author, and, lest they should be doing an 
injustice to the real facts of the case, it was 
thought that it would be helpful, as far as the 
colleges were concerned, to solicit some direct 
information. To this end a questionnaire was 
sent to twenty-seven of the larger technical 
colleges in England and Wales* where it was 
considered that there was the most likelihood of 
foundry courses being extant. The following 
questions were submitted :— 

(1) Have you any foundry courses or classes? 

(2) Details of any courses. 

(3) Details of any other classes not included 
in (2). 

(4) Please outline briefly facilities and equip- 
ment for any type of practical instruction. 

(5) Which department does the foundry in- 
struction come under? 

(6) Have you found any difficulty in the pro- 
vision of suitable teachers for foundry classes? 

(7) Is your foundry instruction (a) to any 
extent under the supervision of any advisory 
committee, and, if so, what is the constitution of 
such committee? (b) to any extent assisted by 
industry; if so, please give details? 

(8) Do you consider that your foundry in- 
struction is successful, and, if not, to what do 
you attribute the non-success ? 

(9) Any other remarks. 

The author desires to express his grateful 
thanks to his twenty-seven colleague principals 
as a reply was returned to every questionnaire 
sent out. 

Among the replies received, twelve colleges had 
definitely no courses for foundry instruction and 
two were only able to run them occasionally and 
intermittently. 

The replies of the thirteen colleges having 
courses are summarised in reasonable detail in 
Appendix 2. For sake of fairness the names of 
these colleges have been withheld, =thefigh the 
author believes that the principal of any one of 
the colleges would furnish particulars to any 
genuinely interested persons. 

British Facilities Summarised. 

The following is a general summary of the 
answers to the questions :— 

Question 2.—All the courses consist of three 
evenings per week, but duration of class times 
is not stated. Only in three cases is it possible 
to run a third-year course, and in no case is 
there a fourth-year course. From the figures 
given the following are the average course 
numbers :—First year, 11; second year. 7; and 
third year, 6. It is estimated that tne total 
number of course foundry students attending the 
colleges under consideration is less than 200. It 
will also be noted that a considerable variation 
exists with regard to the subjects of correspond. 
ing courses at the various colleges. 

Question 3.—In only a few instances are odd 
classes included in the curriculum. 


Question 4.—There are apparently only three 
colleges reasonably equipped for any latitude in 
practical foundry work, and in one instance two 
small foundries are rented. In the other cases 
the foundry equipment is either very limited o 
practically non-extant. . 


* The list of the twenty-seven Colleges is given in Appendix I. 
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Question 5.—The responsibility for the in- 
struction is roughly equally divided between the 
departments of either metallurgy or engineering 
or is shared by both. 


Question 6.—The individual replies vary con- 
siderably, but in general it would appear that 
there is usually no difficulty in obtaining suit- 
able teachers for practical work, but considerable 
difficulty in connection with the more academic 
or technical instruction. 


With two exceptions in 
modified form, there is apparently no case of 
courses being assisted by an ad hoc foundry 
advisory committee, and ()) there are some 
creditable and praiseworthy instances of definite 
support from industry; there are also, unfor- 
tunately, instances where this is completely 
lacking. 


(duestion 7.—(a) 


Questions 8 and 9.—The answers to these two 
questions being often mutually involved, it is 
simpler to take them together. It appears that 
there is a consensus of opinion in the colleges 
that the courses offered are suitable and when 
taken are successful, but there is a general 
lament with regard to the number of foundry 
students coming forward to avail themselves ot 
the facilities, and in some cases the low standard 
of the youths, and the corresponding difficulty is 
clearly recognised. It would appear that the 
author’s personal observations and conclusions 
were reasonably just. 

The writer is indebted to Mr. T. Makemson, 
the secretary of the Institute of British Foun- 
drymen, for facilities enabling him to read the 
opinions of previous writers and speakers on this 
subject. A list of the Papers containing these 
expressions of opinion is given in Appendix 3. 

It is felt that no specifically useful purpose 
would be served in this Paper by entering into 
details of these most interesting opinions and 
discussions, but in general they centre round a 
problem which is two-fold: (1) How to obtain 
a better foundry apprentice, and (2) how to 
train him when you have obtained him. 

Section (1) is outside the sphere of this Paper. 
With regard to Section (2) the consensus of 
opinion appears to be that the training must 
include both practical and theoretical (and, of 
course, they should be complementary), and that 
it is best carried out in the works. Possibly this 
scheme is ideal, but in connection with the words 
in italics there are, unfortunately, two very 
awkward snags: (a) The very large number of 
small foundries in which it would be quite im- 
possible to arrange a personnel for the training, 
and in the larger foundries the modern develop- 
ment of specialisation. In either case, apart 
from the question of ‘‘ theoretical ’’ classes, it 
is quite impossible to provide a comprehensive 
practical training, and (hb) the provision of 
teachers would present no difficulty for the prac- 
tical side of the instruction, but would likely 
present considerable difficulties for the theoreti- 
eal teaching. On this point the author does 
not wish to be misunderstood. He does not for 
a moment suggest that foundries have not the 
personnel with the required knowledge, but he 
does suggest that probably very few have teach- 
ing experience, and with the particular mentality 
of the students under consideration it is felt 
that teaching experience is probably vital, so 
that science may be presented in a way which 
is not only interesting but is definitely an in- 
centive to further study and application. 

Before passing on to the next section the 
author would like to express his appreciation of 
the very able and explicit analysis of this big 
problem given by Makemson.* 


At Grips. 


From experience and observation it appeared 
that the successful solution of the problem of 
the technical training of the future personnel 
of British foundries lay, in the main, in solving 


* T. Makemson, “ Training the Young Foundryman.” 
ecedings of the Institute of British |Foundrymen, 
Vol. XXI, p. 500. 
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at one and the same time the following four 
major problems: (1) The growing disappearance 
of the old-time skilled foundry craftsman, (2) the 
lack of theoretical knowledge among foundry 
foremen, (3) the comparative low mental stan- 
dard of the apprentices at present being re- 
eruited, and (4) a critical examination of the 
technical classes offered by technical colleges 
with regard to both time and substance as really 
being suitable to both the physical and psycho- 
logical conditions of the foundry youth. To the 
author there was one, and only one, real hope, 
namely, an active and comprehensive co-operation 
between industry and the technical colleges in 
a scheme, or modification of such 
follows. 

Foundries, designated for convenience as A, 
B, C, D, ete., in the vicinity of a technical 
college agree to co-operate with the technical 
college, and each foundry has the right of nomi- 
nating a maximum of three of its brightest 
young apprentices towards the formation of a 

co-operative class.’’ The co-operative class 
should be of a size of not more than, say, 20 to 
25 students, and the class is made up of the 
nominees of the participating foundries. The co- 
operative class should meet three times a week 
during the college winter session for two sessions 
as follows: (a) Twice at the college for such 
times and such studies as may be deemed most 
advisable by a foundry advisory committee con- 
stituted so as to include representation from 
each of the participating foundries; (b) one 
half-day per week in each of the participating 
foundries for a period of weeks in each foundry 
as may he determined by the advisory committee, 
i.€., one half-day per week for, say, eight weeks 
in Foundry A, followed by eight weeks in Foun- 
dry B, then eight weeks in Foundry C, etc., etc., 
until eight weeks has been spent in each partici- 
pating foundry. During the half-day in the 
foundry the management should arrange to detail 
a capable foreman or one of the most skilled 
moulders available to teach the class as much as 
he can of practical moulding. Under this scheme 
the class will, after two years, have been under 
the hands of several capable men and will have 
had the experience, owing to the different work 
in different foundries, of a variety of foundry 
methods and operations which would be quite 
impossible in a single foundry. The members of 
this class who are unlikely to be able to profit 
from any further instruction beyond the two 
years of the course should constitute the poten- 
tial skilled moulders of the future and should 


solve major problem 1 outlined at the beginning 
of this section. 


scheme, as 


Those students who are capable of proceeding 
to further work should then enter upon a second 
course of two years’ duration which should he 
wholly at the technical college. This class should 
also meet three times per week as follows :— 
(a) Two evenings for such times and such studies 
as may be deemed most advisable by the advisory 
committee, and (b) one evening in the college 
experimental foundry. (This obviously postu- 
lates that there is a reasonably-equipped foundry 
as part of the college equipment.) All students 
working in this foundry will have had instruction 
in moulding and, in general, no instruction 
whatever in this direction will be given. The 
work in the experimental foundry should be 
arranged in connection with the strength-of- 
materials laboratory, so that cast experimental 
test-pieces may be broken, and, normally, it will 
be expected that some of the instruction coming 
under (a) will be physical metallurgy, so that 
structure may also be microscopically examined 
and photographed. The intention of this part 
of the course is solely to give a wide and in- 
telligent outlook to the students, to enable them 
to get practical experimentation with modern 
developments such as Perlit iron, alloy irons, 
special non-ferrous alloys, ete., and to get a real 
interest in the movements of the foundry in- 
dustry throughout the world. F 
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foundry foremen of the future and should solve 
major problem 2. The procedure suggested in 
this scheme should solve major problems 3 and 4, 

The author was only too keenly aware of the 
magnitude of the difficulties confronting such 
a scheme. Questions of payment of wages during 
time off in other foundries, the possible trans- 
ference of knowledge and processes from foundry 
to foundry, the possible disorganisation of 
foundry routine by the departure or advent of 
students, all these and others sprang imme- 
diately to one’s mind, but there is no need to 
enlarge on them as they will be palpably obvious 
to foundrymen. 

However, the management of all the cast-iron 
foundries in the Tees-side area were written to, 
with request for interview. (The limitation to 
cast iron due to its preponderance and 
desire to avoid unnecessary complications at the 
outset.) In every this request was most 
kindly received, and then the foundries were 
visited, one by one. At each .interview the 
scheme was outlined and freely discussed, and 
the author cannot adequately express his grati- 
tude to the sympathy and interest extended to 
him. 

The next step was obviously some definite 
expression with regard to the acceptability of 
the scheme in its outlined or somewhat modified 
form. At this time the premises of the Con- 
stantine College were not sufficiently finished 
for habitation, so His Worship the Mayor of 
Middlesbrough kindly and_ helpfully invited 
representatives of the management of the 


Was 


Case 


foundries to tea in the Mayor’s Parlour. This 
meeting was arranged on the definite under- 


standing that it was. quite unofficial and non- 
committal, and the scheme was freely discussed 
and criticised. At the end of the discussion a 
vote was taken to indicate to what extent there 
was favour towards the installation of such a 
scheme, and there was a most gratifying expres- 
sion in the affirmative. 

The final step was the circularisation of all 
the foundries, stating that the project was defi- 
nitely going forward and those who were willing 
to co-operate were asked to nominate a repre-+ 
sentative towards the formation of an Advisory 
Committee. 

The following firms entered into the scheme :— 
Messrs. The Anderston Foundry Company, 
Limited, Port Clarence; Messrs. Ashmore, Ben- 
son, Pease & Company, Limited, Stockton; 
Messrs. Bolckow, Vaughan & Company Limited, 
Middlesbrough; Messrs. The British Chilled Roll 
& Engineering Company, Limited, Haverton 
Hill; Messrs. Cochrane & Company, Limited, 
Middlesbrough; Messrs. Dorman, Long & Com- 
pany, Limited, Middlesbrough; Messrs. Head, 
Wrightson & Company, Limited, Thornaby; and 
Messrs. Pease & Partners, Limited, Middles- 
brough. 

The Advisory Committee was then established 
and was constituted as under :— 

One representative from each of the eight 
participating firms*; one representative from 
the Local Section of the Institute of British 
Foundrymen; two representatives from the Col- 
lege Governing Council ; two representatives from 
the College Staff, and (ez-officio) the Principal 
of the College and the Director of Education. 


(To be Continued.) 


Reports and Dividends. 


Meters, Limited.—Net profit. £20.319; brought in, 
£5,341; final dividends of 23 per cent. on the pre- 
ference and 64 per cent. on the ordinary shares, 
making 54 per cent. and 9 per cent. respectively 
for the year; carried forward, £5,899. 

Richardsons, Westgarth & Company, Limited.— 
Trading loss for 1929, £13,559; directors’ fees, 
£2,500; debenture interest, £1,152; preference share 
dividend, £21,000; brought in, £3,655; transfer from 
reserve, £35,000; carried forward, £444. 


* In the event of any of these representatives being unable to 
attend a meeting, they are authorised and requested to sead 3 
substitute who has power to vote. 
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The Economic Utilisation of British Pig-Iron 
Resources.” 


By C. H. Ridsdale, F.LC., and N. D. Ridsdale, F.C.S. 


This Paper demands a word or two of explana- 
tion. It is not the spontaneous outburst of pent- 
up feelings which must find expression, but an 
endeavour to comply with a request through the 
Secretary of the Literary Committee to the 
authors to give ‘‘ the sort of information that 
would enable a foundryman to select varied 
brands of iron for his own particular purpose, 
but at the same time using iron produced as near 
his own locality as possible; for example, a 
foundryman in Scotland would naturally use 
Scottish iron of certain composition to get his 
particular mixture, whereas a man in the Mid- 
lands would endeavour to get the same composi- 
tion from somewhat different brands of iron.” 
Such a Paper they thought ‘‘ would be helpful to 
the foundryman in deciding upon the various 
brands of iron to be used,’’? and in that charm- 
ing way which Secretaries of Societies know so 
well how to use when inviting Papers, he added 
that ‘‘ no one would be better able to prepare a 
Paper of this kind than Mr. Ridsdale senior and 
yourself.’ 

After thinking over the matter, the only fit- 
ness which seemed really to apply appeared to 
have reference to the type of person who 
‘‘rushes in where angels fear to tread.”’ 

On reflection the one thing that did strike the 
authors was the remarkably little knowledge one 
really had of the irons of the different districts, 
for although, naturally, during some fifty or 
more years one may make and see many 
thousands of analyses embracing irons from many 
districts, still what the founder wants to know at 
any particular time is, what are the relative 
merits and compositions of all of the irons avail- 
able at that time, which might possibly be 
adaptable to his requirements. Indeed one 
wonders whether there is anyone living who 
has a thorough knowledge of all the irons in 
the country. 


How the data were collected. 

Again, it would manifestly not be feasible to 
divulge figures which come to one’s knowledge 
confidentially as part of the work for one’s 
clients, and therefore it was considered that the 
best thing was to send a circular letter to all 
the makers of pig-iron in this country, asking 
for the latest information. 

As a basis for this we used the supplementary 
sheet to THe Founpry Trape Jovurnat of 
October 24, 1929, showing the blast furnaces of 
the United Kingdom built and in blast as at 
September 30, 1929. Subsequently that was con- 
firmed by the corresponding figures as at Decem- 
ber 31, 1929. Altogether with refined iron 
makers some 100 or so circular letters, together 
with forms for filling in the information desired, 
were sent to makers requesting them to “‘ give 
on the accompanying form the analyses and other 
particulars of such irons as you usually make at 
any of your works, whether working at the 
moment or not, which might be purchased by 
potential customers, and not confine yourselves 
merely to what are regarded as foundry irons— 
for we hope to deal with the occasional use for 
mixing of outside and misfit grades, such as 
white or very siliceous, ete., iron, or surplus 
iron as made for steel works’ use. We take it 
that all figures given will be, as far as possible, 
actual analyses and really representative. In 
this connection we may point out that the correct 
carbon content is of great importance to foundry- 
men, and it is also helpful to know the relative 
proportions of combined and graphitic. Also 
please make clear in the ‘ Designation, Grade 


* A Paper read before the Annual Convention of the Institute 
of British Fouudrymen. 


or Brand’ column whether the iron is hot or 
cold blast, or any other special feature.’’ 

Most of the makers complied, and many of 
them with very kind and appreciative remarks, 
and everyone who did not comply at once has 
had two further opportunities before the date 
fixed, after which we were obliged to intimate 
that no further information could be included 
before publication. All the information there- 
fore has been given with full recognition that it 
was required for publication. 


Mr. C. H. Ripspaue, the Part Author of this 
Paper, is Senior Partner of Messrs. 
Ridsdale & Company, Consulting 
Metallurgists. 


In some cases it is unfortunately made clear 
that the particular plants either never will or 
are very unlikely to work again, but, though 
pathetic, perhaps one should not regard this too 
sadly, for of necessity history has repeatedly 
shown that obsolete plants, or plants badly 
situated, must inevitably cease to function, their 
work being carried on by newer or more favour- 
ably situated ones. 

The first task was to read and digest the mass 
of figures received, and to tabulate them all on 
exactly the same basis. As regards this table 
which forms the fundamental basis of the Paper, 
it will be noticed that we have arranged two 
sets of figures, the ‘‘ usual average ’’ and the 
usual range’ for any given iron where such 
information was supplied. 


How to use the Tables. 


The ‘‘ usual average”’ is in bolder blacker 
type than the “‘ range ’’ figures, so that in look- 
ing over the available irons for any district the 
eye can quickly catch and compare all the 
average silicon, phosphorus, sulphur or other 
element figures without too much interference by 
the interpolation of the ‘“range”’ figures. 
Whilst, however, it is necessary to know the 
range within which variations of different 
deliveries of a given brand may occur, unless 
definitely specified and guaranteed to a par- 
ticular analysis it is none the less necessary 
when calculating mixtures to do so upon one 
average figure. 
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As regards districts, each of these has been 
given a distinguishing letter, commencing with 
the most northerly district, ‘‘ A ’’--Scotland, 
working gradually south down the East Coast, 
then over to the West Coast, and so gradually, 
and alternately, down both east and west, to 
the south. Further, each firm has been given 
an index number to facilitate reference to it in 
any example of mixtures given or for convenience 
in general use. 

Besides the analyses the table indicates as far 
as possible whether the iron is hot, warm or 
cold blast, or refined iron, and in this connection 
it is pretty evident that some of the irons 
designated as cold blast appear to be really 
iron melted alone or with steel scrap in a cupola 
employing cold blast, which is, of course, a some- 
what different thing, at any rate as regards the 
manufacturing process, from what should really 
be described as cold-blast iron. It will also be 
noted that some of the makers describe their 
products as ‘‘ genuine ”’ cold blast. 

There has also been included all such informa- 
tion in the remarks column or elsewhere as has 
been supplied which, if not definitely of an 
advertising character, would, it is considered, be 
useful to founders. 

It should be noted that an appreciable number 
of firms have supplied quite a quantity of useful 
information, frequently in the form of neat and 
attractive booklets or circulars, often with 
excellent photographs showing the fractures of 
their pig, and in some cases photomicrographs 
of the structure of their irons also, and it is 
quite evident that a number of firms are very 
alert and up to date in their presentation of 
information, which will enable the value and 
purpose of their products to be appreciated. 

This remark must not be taken, however, to 
apply in its converse sense, because no doubt 
many of those who have not published pamphlets 
have very good reasons for not doing so, thus 
their products may be so well known through 
a large circle of users that they may consider 
that it is unnecessary to employ the same means. 

In spite of the use of the words ‘ economic 
utilisation ’’ in the title, the authors have 
severely left alone the question of price, for 
obviously justified reasons, actual and relative 
prices so frequently fluctuate as do occasionally 
freights, and in any event ail firms have buyers 
whose business it is to keep well-informed as to 
these matters and to obtain special quotations, 
The authors have therefore confined themselves 
to the metallurgical side of the question. 


Inherent Properties. 
Reverting for a moment to the request for the 
Paper under this title, one of the first thoughts 


is: Is it not clear from this suggestion 
that the Committee feel that, within 
limits, a particular mixture of pig or 
pigs to give a certain composition can be 


matched with other brands to give the same 
result ? 
on to delicate and controversial ground. For 
instance, a good many people besides the makers 
of cold- or warm-blast iron have very strong 
feelings about the particular virtues of those 


brands as contradistinct to those of ordinary hot- — 


blast iron. Reference is made, of course, to irons 
direct from the blast furnace. 

Is it to be assumed then that if a mixture is 
made of irons, etc., containing no cold-blast iron, 
the analysis of which corresponds exactly to a 
similar mixture containing cold-blast iron, the 
first is equally available with the second for the 
same purpose? Similarly, will mixtures of pig- 
iron and steel have the same properties as special 
pig of the same composition? In the same way 
certain brands of refined or degasified iron or 
some specially - designated iron such as 
‘‘ eylinder ’’ iron are described as having certain 
particular advantageous properties. 


What is the founder to do about this? Is he 


to have the temerity to make up a synthetic 


mixture of irons of other types or sources and’ 


to think that. because they give the same analysis 


This, as you will see, at once brings us ~ 
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they will serve the same purpose equally well? 
Such an idea has been repeatedly mooted in 
Papers and in the technical Press, and just as 
frequently condemned by many who regard such 
ideas as sacrilegious, yet if this idea were not 
in the minds of the Committee how could the 
“economic utilisation ’’ of other brands be 
attained ? 

For a scientist believing that one atom of 
carbon, as carbon—or similarly of some other 
element—is fundamentally the same, whether 
derived from tar, manure, the strawberry which 
is fed by it, chicken, ox, man, etc., it is hard 
to believe that with cast iron of different types 
it should not be possible, if mixtures are made 
to really the same composition and constitution, 
for them to give the same results. 

It may be interesting in this connection to 
notice the respective compositions and differences 
in composition shown for pigs made at the same 
furnaces and of the same grade (judged pre- 
sumably by fracture) with blast of three types 
of temperature, viz. :— 


No. 4.—CapponFIELD. 


Per | Per | Per Per Per 
cent. | cent. | cent. | cent. | cent. 
Cold 3.3} 1.1) 0.09} 0.40, 0.70 
Difference _be- 
tween cold | 
and warm ..|+0.1 |+0.5 
Warm... ..| 1.6) 0.06) 0.30) 0.80 
Further’ ‘differ-| | | 
ence between | 
Nil Nil 


warm and hot |+0.1 |+0.9 |—0.01) 
Hot 2.5 

The writer has many times tried to find out 
some clear and simple distinctive characteristic, 
other than the process of manufacture, which 
distinguishes cold- from hot-blast iron, and he 
has also put this question to many people who 
he might suppose could answer it, but has never 
yet met with what he considers a wholly satis- 
factory reply. Such differences as a lower total 
carbon and smaller sized graphite, as put 
forward of late years, are not sufficiently 
universal, and broad and definite. 

Not long ago he put this question in just this 
way to a man who had been manufacturing cold- 
blast iron for a number of years, and asked him, 
‘* What is really the fundamental difference in 
characteristics and properties of eold- from hot- 
blast iron? ’’ and the reply was that he could 
not say. Perhaps the nearest approach to this 
that he has come across is indicated in the 
article by Mr. J. E. Fletcher on ‘* The Pig-Iron 
Function in Cast Iron and Wrought Iron Manu- 
facture.’’* 

Certain statements of a general nature will 
be met with from time to time in papers and 
pamphlets issued by manufacturers, but they are 
usually too vague and do not touch the real point 
under discussion. 

Then, again, the writer cannot see how such a 
statement contained in one of the iron maker’s 
pamphlets, that the temperature of the hearth 
does not exceed 1,000 deg. C., can be literally 
true, as although the phosphorus eutectic melts 
at about 970 deg. C., the pig-iron as a whole 
certainly requires a considerably higher tempera- 
ture for its formation, and the combustion by 
even cold air under blast-furnace conditions 
certainly gives a much higher temperature than 
1,000 deg. C. to the molten cold-blast iron. If 
it did not, how could the iron with a melting 
point of, say, 1,100 to nearly 1,300 deg. C. flow 
out of the furnace? 

However, statements written for advertisement 
purposes should not perhaps be judged except in 
a broad and tolerant spirit, and the general 
principle that iron smelted with cold blast has 
somewhat different characteristics from hot blast 
undoubtedly has some foundation. 

These remarks must not be taken in any sense 
as an attack on the virtues of cold-blast iron 


*“TIron and Steel Industry,” January and February, 1930 
(particularly on page 135 of the February issue). 
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which is particularly suitable for certain pur- 
poses, but the authors are merely trying to con- 
sider whether or not, in theory at least, mixtures 
of other cheaper irons to the same analysis can 
give the same results, and if not, why not? In 
short, Are the differences of process insurmount- 
able? For it must be recognised that in count- 
less cases it has been found that things which 
fifty or sixty years ago were considered to be 
irreplaceable, have since then been actually re- 
placed with equal or sometimes even better 
results. 


One has only to think of how impossible it 
seemed not so many years ago that by-product 
coke would ever effectively replace beehive coke. 
Yet it admits no question now. Similarly, at 
one time it seemed as though steel never could 
be made except from non-phosphoric iron, and 
yet far more steel and that of an equal quality is 
made to-day by the basic process from materials 
which would formerly have been thought bad. In 
short, progress demands the making of good 
things from ‘‘ bad’ or unsuitable material. 

Do not think, however, that an effort is being 
made to deny that often advantages claimed 
for a product prepared in some particular way 
may have a real foundation in fact. The writer 
knows, for instance, that when making basic 
Bessemer steel from low manganese iron doctored 
by additions of ferro-manganese before blowing, 
it was impracticable to obtain the same ‘‘ body ”’ 
and toughness, or, in other words, freedom from 
oxygenation, in the finished product, as when 
it was made from an iron which was mangani- 
ferous when it left the blast furnace. 

Many other instances of a similar nature may 
arise, and the point that is being made is not 
that the same results can never be obtained, but 
that to obtain them one must have found out 
what was the reason for the difference in 
behaviour, and how to eliminate that. The 
progressive man must not allow prejudice and 
preconceived ideas to obsess him to such an 
extent that he will not even question the validity 
of those ideas and try to find out some means for 
circumventing or overcoming them. 

A founder must, of course, never forget that 
the first economic consideration is to produce 
good, commercially sound, and saleable castings, 
and unless he is in a position to do this from 
superior knowledge and experience, and has 
facilities for carrying out all operations under 
close scientific control, it may be more economical 
for him to buy good ready-made iron, which will 
simply need to be remelted in order to yield 
castings of the composition, and giving the pro- 
perties that he requires, than to try and make 
up equivalent mixtures from cheaper irons. 

When he does not sufficiently understand what 
precautions are necessary, nor has the means for 
carrying them out, there can be no question that 
to try to make cheaper mixtures do the work 
equally well is decidedly risky, for to do this with 
certainty and reliability requires a lot of know- 
ledge, trouble, and close attention, together with 
a good, well-organised system. One must not 
expect to make a success, at any rate not more 
than quite occasionally, by a fluke, unless one 
has the qualifications described. Obviously one 
cannot expect to make sound castings if the 
gases liberated from the metal or the mould 
become locked in the metal. Either too cool and 
thick or viscous metal may cause this, or, if 
the mould is not sufficiently open or permeable, 
or the rate at which gases are given off is 
quicker than that at which they can get away, 
there is bound to be some unsoundness. 

To give one example, a series of castings was 
made of high duty iron of a composition ranging 
between 


Per Per 

cent. cent. 
C.C. . 0.80 t00.90 
Gr £29. 
Si 
Ss 
P 0.25 ,, 0.46 
Mn .. - 0.90,, 1.10 
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a metal which should have been actually cast at 
1,330 to 1,380 deg. C. 


Owing to melting arrangements not being of a 
suitable type to get the required temperature, 
it was not practicable to get it higher than 
1,300 to 1,350 deg. C. from the cupola, and 
by the time it was into the moulds it was only 
1,200 to 1,260 deg. C. Small samples caught 
whilst running from the cupola into the ladle, 
viz., 1,300 to 1,350 deg. C., and cast at once 
into the shallow depressions open at the top in 
ordinary damp green sand were, in spite of the 
large amount of steam given off, perfectly sound 
right through from bottom to top. In this case, 
of course, all the steam and gases could escapu 
at once, none being trapped, and the metal 
passed almost instantaneously from the liquid 
state at 1,300 deg. C. to the solid state, say at 
950 deg. C., freezing from the bottom upwards 
and so squeezing the gases out and up through 
the thin liquid metal, and they escaped. 

A few minutes later the same metal, when it 
had cooled to, say, about 1,250 deg. C., was 
cast in test-pieces (in similar green sand, but 
without the proportionate facilities for steam and 
gas to escape), and also when the metal was less 
fluid. Consequently the gases had not escaped, 
the more viscous metal having trapped them. 

The test-pieces were riddled with blow-holes, 
and quite unrepresentative of the true strength 
and quality of the metal. 


This was clearly no fault of the metal itself, 
and it would have been folly to have blamed it. 
It was entirely due to the temperature at which 
it was cast, and insufficient facilities (whether 
by venting or porosity of sand), that the un- 
soundness was caused. The actual large cast- 
ings themselves were made in loam moulds which 
still had a temperature of about 38 deg. C., and, 
owing to this and to the mass of molten metal 
not having lost as much heat, and also the mass 
and thickness of the castings giving better faci- 
lities for the escape of the gases, were commer- 
cially sound, and showed splendid metal with 
one or two exceptions, where, in a thin part, 
there had not been facilities for sufficiently quick 
escape of gas, and the metal, having lost its 
fluidity more rapidly, had trapped the gas, re- 
sulting in a small blow-hole containing cold-shot. 

This demonstrates that a higher initial tem- 
perature of the metal, say, leaving the cupola 
at 1,400 to 1,420 deg. C., pouring at 1,330 to 
1,380 deg. C., would no doubt have given quite 
clean castings, or, if it had not done so, then 
it could only have beeh due to want of per- 
meability of the mould or venting. Obviously, 
for special work and with less fluid irons, it is 
not enough to have two or three factors right; 
they must all be right every time if sound cast- 
ings are to be achieved with regularity. 


(To be continued.) 


Catalogues Received. 


Hardness Testing Machine.—We have re- 
ceived from Messrs. Wild-Barfield Electric Fur- 
naces, Limited, Electron Works, North Road, 
Holloway, London, N.7, a 16-page well-illus- 
trated brochure dealing with the hardness testing 
of metals and alloys by the Vickers Diamond 
pyramid testing machine. Unlike many bro- 
chures the one under review is a_ scientific: 
exposition of the subject, and, being such, the 
brochure is worthy of a place in any library of 
useful catalogues. It is couched in simple lan- 
guage and there is a complete freedom from 
higher mathematics. 


Foundry Facings.—We have received from 
Mr. Allen Speedy, of Binney & Smith & Ashby. 
Limited, 110, Cannon Street, E.C., a four-page 
pamphlet dealing with mould facings. The firm 
is desirous of making contact with a firm of 
high standing to handle the sales of their pro- 
ducts to the foundry industry. 
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Heat-Treatment of Grey Cast Iron.* 


By R. Whitfield. 


Grey cast iron may be likened to steel con- 
taining thousands of small graphite flakes. 
There are three general types of heat-treatment 
used for grey cast iron:—(a) Heating at a low 
temperature (not over 5,400 deg. C.) to relieve 
internal strains. This heat-treatment takes the 
place of seasoning or ageing of castings for long 
periods of time; the cooling may be in the fur- 
nace or in air; (b) heating at a higher tempera- 
ture (above the critical) range to relieve strains 
and also to increase machinability; the cooling 
may be in the furnace or in air; (c) heating 
above the critical point followed by an oil or 
water quench; this results in an increase in 
hardness; this treatment may or may not be 
followed by a draw. 


Low-Temperature Treatment. 

The first class of heat-treatment (a) has con- 
siderable use where it is necessary to hold the 
piece closely to shape after machining. In the 
days before mass production, castings would 
be aged in the weather for long periods of time. 
This ageing relieved the internal strains set up 
during casting. Now several hours in the fur- 
nace will accomplish the same result that took 
months. 

Automobile pistons form a class of castings 
subjected to this low-temperature heat-treat- 
ment. It would be impossible to maintain grey 
iron pistons of definitely round section after 
continued use without such a treatment (or long 
natural ageing); consequently, it is the standard 
practice to heat-treat pistons. Other castings 
where warpage or cracking might occur are 
given this treatment. The temperature used for 
this class of heat-treatment is about 480 deg. C. 
The range will vary from 400 to 540 deg. C. At 
the higher temperature there will be a softening 
of the iron, due to a breakdown of some of the 
combined carbon into free carbon or graphite. 

Whilst tests made with test-bars will show 
very little difference in strength between un- 
treated bars and bars heat-treated in the range 
ot 400 to 540 deg. C., there may be a material 
increase of strength in the casting itself. This 
is due to the fact that the test-bar is so designed 
that internal strains are small, while strains in 
a casting may be very high, depending on the 
complexity of design involving changes in sec- 
tion, ete. Since the breaking strength is the 
difference between the ultimate strength of the 
material and the internal strains, it may be 
seen that an elimination of the internal strains 
may greatly increase the strength of a casting. 


High-Temperature Treatment. 

The second class of heat-treatment is the one 
most generally used to-day. In this class, cast- 
ings are heated from 650 to 870 deg. C. This 
is done to soften the iron and increase machin- 
ability, at the same time removing internal 
strains. It has been found more economical to 
heat-treat some of the castings, and by so doing 
decrease machining costs. This has resulted in 
a tremendous increase in annealing of grey cast 
iron during the past five years, particularly in 
the motor-car industry. 

There is a tendency to reduce the annealing 
temperature used and also to hold more closely 
to the temperatures postulated. Temperatures 
around 700 deg. C. are now in favour and give 
better results than the higher temperatures in 
respect to physical properties. An excellent type 
of furnace for large production work is the con- 
tinuous furnace having the counterflow feature. 
This results in economy of operation as well as 
in closely regulating the temperature. 

Considerable care must be exercised in the 
heating process. It is preferable to raise the 


_* Extracted from a Paper presented to the Sheffield Section 
of the Institute of British Foundrymen, Mr. G. L. Oxley presiding. 


temperature of the castings with the furnace. 
There is danger of breakage when cold castings 
are introduced into a hot furnace. The counter- 
flow furnace is ideal from this standpoint. In 
the counterflow furnace the cooling from tem- 
perature is slow. In other types of furnaces, 
furnace hours may be saved by removing the 
castings before they are cool. Some castings 
may be removed at the temperature, whilst other 
castings, which have thin edges, etc., should be 
allowed to cool to about 430 deg. C. before 
removing from the furnace. 

It is desirable to keep the castings in the 
furnace as short a time as possible. Castings of 
heavy section will, of course, require more time 
to reach the temperature than those of light 
section. After the casting has reached the tem- 
perature, one hour at this will usually suffice. 
The following are some interesting physical 
results obtained :— 

Properties of Low-Silicon Grey Cast Iron after 
Annealing.—The test-pieces were held at anneal- 
ing temperature 1 hr. and allowed to cool in 
the furnace with heat shut off. 

(Analysis, C., 3.28; Si, 1.44; 8S, 0.123; Mn, 0.68.) 

Brinell, 210. (Tested in spots ground near frac- 
ture of transverse bars.) 

Scleroscope. 34. 


Transverse load. 3,250 lbs. (1.45 tons). Rough 
bar, 1 in. x 1 in. x 24 in. 
Tenacity. 35,000 Ibs. (15.6 tons). The test-bar 


was machined from 
threaded ends. 

Transverse deflection. 0.5 in. 
Properties of High-Silicon 

after Annealing.— 

(Analysis. T.C., 3.47; Si, 2.41; S, 0.11; P, 0.2; 
Mn, 0.64.) 

Test-bar. 11 in. dia. 
and 0.800 in. dia. 

Tensile bar was turned from fractured bar. 


transverse with 


Grey Cast Tron 


Used for transverse tests 
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870 deg. C. to 980 deg. C. for various lengths 
of time, the chemical composition of the dif- 
ferent specimens, of course, being different. One 
manufacturer also submitted the data for the 
annealing treatment given. The same manufac- 
turer furnished data on the effect of annealing 
on the hardness of cast iron, which showed that 
in general as the annealing temperature was 
increased the hardness decreased. 

Several manufacturers described the practice 
of quenching cast iron to increase hardness. 
One stated that some castings were quenched in 
water from 900 deg. C. to increase resistance to 
wear. Another stated that occasionally castings 
were quenched from 870 to 920 deg. C, and 
tempered at 230 deg. C. to produce a desired 
hardness. Still another stated that chilled rolls 
36 in. in dia. with 24-in. face and a uniform 
wall thickness of 4 in. were quenched in a 
peculiar medium of the following composition : 
Vitriol, 4 lb.; common salt, 1 lb.; saltpetre, 
lb.; alum, 2 Ibs.; potash prussate, I|b.; 
cyanide of potash, 4 lb., and salt water, 10 galls. 
The composition of the solution had been found 
in an old catalogue of foundry equipment long 
since forgotten. The rolls were heated to a 
cherry red before quenching. For extreme hard- 
ness 1t was recommended to repeat the process 
a second or a third time. It was stated that 
the results obtained were very good. 

A manufacturer of shoe machinery submitted 
the data regarding the hardening of iron cast- 
ings for shoe levellers in order to resist wear. 
Several experiments were conducted to attempt 
to harden cams and reduce the rate of wear. 
The silicon content varied between 1.50 and 1.75 
per cent. and some castings contained up to 
5.0 per cent. of nickel. The Brinell hardness 
number, as cast, was 217, and the transverse- 
breaking load was 1.3 tons. No dimensions of 
the transverse test-bar were given. 

Two companies stated that iron castings were 
subjected to carburising and quenching treat- 
ments. The first stated that small parts for 
textile machinery were carburised and then 
hardened by quenching in oil. The object was 
to increase resistance to wear. The second 
stated that latches and trips of surface grinders 


Temp. (deg. C.) 480 


Brinell . . 200 
Transverse load 3,200 
Tenacity 25,000 
11.2 
Transverse deflections 0.3 


It is to be noted that there is more variation 
in physical properties in the low-silicon iron than 
in the high-silicon iron owing to the influence 
of the silicon. 


Heat-Treatment of Various Types of Iron Castings. 


The heat-treatment of cast iron to relieve cast- 
ing strains, softening for machining, altering 
physical properties, also information on the pro- 
cess of heat-treating cast iron and the results 
obtained with reference to composition of mate- 
rial, method of treatment, temperatures used, 
and properties obtained, were some of the phases 
of this important industrial process reported on 
by the Committee on Cast Iron of the American 
Society of Testing Materials, at the annual meet- 
ing held at Atlantic City, N.Y. The informa- 
tion was obtained by sending a questionnaire to 
about 300 leading manufacturers throughout the 
country. It was stated that the subject is of 
definite interest to at least 20 per cent. of the 
industries using cast iron, 

From the data received regarding the anneal- 
ing o&,.cast iron for softening to facilitate 
machining, it was shown that combined carbon, 
strength and, hardness were greatly reduced. 
When annealing was conducted to facilitate 
machining, strength of the part was not an 
important factor. Referring to ageing for relief 
of casting stresses (commonly termed strains), 
the data received gave temperatures ranging 
from 4 hrs. at 430 deg. C. to treatments at 


540 595 650 700 

175 140 135 130 
3,180 3,100 2,750 2,500 lbs. 
1.42 1.38 1.23 1.12 tons 
25,000 24,000 20,000 19,000 lbs. 
11.2 10.7 9.0 8.5 tons 
0.276 0.26 0.25 0.22 in. 


and automatic-screw machines were given the 
following treatment :—Carburised in bone black 
for 4 hrs. at 950 deg. C., cooled in pots, 
re-heated in lead to 790 deg. C., quenched in 
brine and ‘tempered at 220 deg. C., the object 
was to increase resistance to wear and impact. 


Pearlite Iron. 


An interesting, if perhaps indirect, applica- 
tion of heat-treatment is the production of 
pearlitic iron. The process consists in general 
of pouring into a sand mould, heated to a pre- 
determined temperature, metal of a predeter- 
mined composition; varied according to the 
thickness of the section. and the mass of the 
casting. So also is the mould temperature. This 
means equalisation in the rate of cooling 
throughout the light and heavy sections. Ii 
proper care be taken there are no differences in 
structure or quality in the light and heavy sec- 
tions of the same casting. Herein lies the funda- 
mental difference between ‘‘ Perlit’’ iron and 
cold-mould grey iron. The latter cools at dif- 
ferent rates with resulting difference in results. 
It is the rise of the complicated casting from 
the demand of the motor-car industry that makes 
pearlitic iron a proposition worth consideration. 

The microstructure of true pearlitic iron is 
interesting and shows the possibilities. It is 
true lamellar pearlite, split up by flakes of 
graphite, and the inclusions due to more’ sul- 
phur and manganese presenting foundry irons. 
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The pearlite is, or should be, extremely fine- 
grained. The malleability, whether hot or cold, 
is extraordinary when controlled rate is exer- 
cised. When “ Perlit’’ iron is run into a cold 
mould the casting is white or mottled, and 
unmachinable for obvious reasons. 

Pearlitic iron has a high-heat resistance, ren- 
dering it very suitable for use in Diesel engines, 


FOUNDRY TRADE JOURNAL. 


expensive to install in the first place than a 
batch type of furnace, its reduced labour, fuel 
costs, etc., make an economical proposition. 
The different phases through which castings 
pass through in the course of heating or cooling 
are definitely shown on the equilibrium diagram. 
There are three different and very important 
stages, each of which must be separately con- 


TasLe I.—Practices in Various Plants for Softening Cast Iron by Annealing to Facilitate Machining. 


Deg. C. | temp. bre. T.C. Mn. | P | SS. Si. | Remarks. 
Per cent. Per cent Per cent. Per cent. Per cent. 
600 Various | Various | Chilled rolls. 
760 Depends on — 0.60 0.20 | 0.07 1.50 | Large press- 
size | frames and 
0.90 0.40 | 0.10 | misc. castings. 
760 1 3.25 0.45 0.17 0.075 1.88 | Pistons. 
to | to | 
3.42 0.75 0.30 | 0.10 2.25 | 
790 ls 3.25 0.50 0.20 0.075 2.10 | Pistons. 
to — | — | — to 
3.50 0.60 0.30 0.10 3.25 
800 Varies _ Various Various | Various — Mise. castings. 
790 3.40 0.65 0.65 | 0.09 2.80 Small castings in 
| | boxes. 
790 2 3.50 | 0.70 | 0.40 0.10 2.50 | Typewriter parts. 
790 lto2 | Various Various Various Misc. castings. 
820 4 — 0.40 0.20 0.08 1.30 Misc. castings. 
0.80 0.55 0.13 2.30 
840 Varies 3.55 0.64 0.58 0.078 2.42 | Mise. castings. 
870 Grey iron | Grey iron | — | Knitting ma- 
| | chine parts. 
930 o 3.40 | 0.50 0.40 0.05 1.60 Centrifugal pipe. 
3.70 0.70 0.80 0.08 2.00 
820 3 | 3.00 | 0.40 Under 0.08 1.10 Large piston rings, 
to — 0.20 — — small liners. 
3.25 0.60 | 0.12 1.30 
Various Various | | (Tocustomer’s specifica tion) Miscellaneous. 


liners, pistons and cylinder heads. Naturally 


sidered :—(a) preheating, (b) soaking and (c) 


this pearlitic iron follows the law laid down by cooling. These are taken care of in the kiln. 
equilibrium diagram on the steel side. It can : 

be subject to the micrographical and physical Preheating. 

changes so well known. This must be carefully judged from the 


chemical composition of the material and the (1) Slow-cooling Zone.—This consists of a 
“Robertson” Tunnel Kiln Applied. 
There has been growing for some years a TaBLe 1V.—Results of Experiments to Harden Cams. 
and a consequent mass production of the com- uenching venchin Tempering. rine ransverse 
mon articles of commerce. With the growing Deg. Remarks. 
knowledge of technology, closer attention has 
been directed to the study of the different phases 900 Die essiad Sone 163 ie __ 
through which the materials pass when under 900 Oil | None 340 i na 
heat, these intermediate stages being often as 900 Oil 370 269 } one —_ 
important as the end products, because a time 900 Oil 430 336 3,169 — 
900 Oil None 430 | 
Tapie II.—Physical Properties of Annealed Cast Iron. 900 Oil 320 418 | _ } Cams weighing 8 to 
900 Oil 430 302 | 9 Ibs. 
| Ascast. | Annealed. 900 Oil 480 | 286 | — _ 


Tensile strength, tons per | 


JUNE 19, 1930. 


practical limits, thick and thin sections may be 


mixed without seriously affecting the end 
product. 
The kiln is worked on the counter-current 


principle, and in an approximate midway posi- 
tion is the firing zone, and the hot products of 
combustion from this firing zone proceed in the 
opposite direction to that of the trucks. Conse- 
quently there is a uniform reduction in the tem- 
perature and the hot products of combustion, 
and an equally uniform rise in the temperature 
of the castings. This admittedly forms one of 
the best types of recuperator that we have in 
any furnace. The products of combustion are 
withdrawn from the zone at a practical tempera- 
ture so that they can be handled by means of 
a fan, thus keeping the suction on the kiln at 
a definite figure and definitely controllable. 
Along this zone there are various benches, which 
naturally alter the cross-section of the kiln and 
in a sense cause a bellow action to act upon 
this waste heat, thus forcing the heat into the 
ware and causing a rapid circulation. 
Soaking. 

By the time the castings reach the firing zone 
they are practically at the temperature of the 
firing zone, and in passing this zone, which we 
call the soaking period, the heat is uniformly 
distributed and evened up throughout the cast- 
ings, therefore giving the best conditions desir- 
able for the subsequent heat-treatment. The 
kiln may be fired by any normal type of fuel, 
and the combustion is completed within a com- 
paratively large chamber, one side of which is 
formed in a bag-wall, that is, perforated with 
holes. In the normal working of the kiln, when 
viewed from the end, there is just a small cone 
of flame proceeding through these holes. The 
atmosphere can be determined at will, that is, 
either reducing, neutral, or oxidising, as deter- 
mined by the operation. 


Cooling. 

The cooling of these castings is of paramount 
importance. In the ‘“ Robertson’’ kiln it is 
divided generally into two zones, the slow-cooling 
zone and the rapid-cooling zone. 


end product desired. The heating should be 


sq-im. ..  .. ..| tons 11 84 slow, so as to give an easy and uniform entrance 
Elongation in 2in.percent.| 0.5 ; 0.5 of the heat into the material of the casting, and 
it is very important that there should be a rapid 
ection, in. . i i i- 
Brinell hardness number _ | 195 to 200 | 160 to 170 circulation of heat in order to get this uni 


Tas_e IIl.—Effect of Quenching Cast Iron for 


Hardening. | | Brinell Hardness No. 
temp. ae Si. | Size in | Hardness Specimen. ~ | - Pa. ed. | Quenched from cyanide carbonate bath. 
Deg. C. | in | No. a At 870 deg. | At 870 deg. | At 840 deg. | At 840 deg. 
Nea a 1.0} 1x1 | Did not | C. in water in oil C. in oil C. in water 
harden = No. 1 2.60 — 207 292 196 255 
900 » {1.60} 1x1 440 No. 2 2.00 | — | 19 388 341 255 | 363 
900 ”» (2.10) 1x1 _ 340 No. 3 1.45 0.80 228 444 363 444 477 
930 » | 2.10) 2x4x10 | Did not No, 4 241 514i 477 477 444 


series of parallel tubes which may be of cast 
iron or brick, and air flows counter-current to 
the passage of the trucks, that is, the air enters 
at the cooling end of this zone and up towards 


TaBLe V.—Effect of Quenching on Hardness of Specimens of Different Compositions. 


formity access of heat to all parts, so that as 


element, operating in a particular phase, may the article progresses through the kiln it can 
entirely alter the characteristics of the end pro- be said that any one cross-section of the kiln 
duct or of that phase. Consequently, the con- the temperature across that cross-section shall 
tinuous furnace of kiln has been growing in be as uniform as possible, but it is remarkable 
popularity, and although it is somewhat more in the ‘‘ Robertson’ tunnel kiln that, within 


the hot end. This current of air gathers the 
heat from the cool trucks at any particular pre- 
determined rate. If taking an extreme and the 
air remains stationary in the tubes, then this 
tends to form an effective insulating medium 
and the heat is abstracted very slowly indeed. 
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Going to the other extreme, in which there can 
be a very rapid passage of air, obviously more 
heat is abstracted. ‘The air in this section 
operates under a fan, and the hot air from 
this zone can be used for combustion or other 
purposes. There is, generally speaking, much 
more air passing through than is needed for the 
effective combustion of the fuel. Note, there- 
fore, that again this is very effective recupera- 
tion, which does lead to very great economies 
in the question of the fuel used. 

(2) Rapid-cooling Zone.—By the time the cast- 
ings have reached the end of the slow-cooling 
zone they are, generally speaking, at a tempera- 
ture at which no phase-changes take place, but 
this, of course, can be varied as mentioned 
above. The object of the rapid-cooling zone is 
to reduce this temperature to such a tempera- 
ture that the articles can be unloaded directly 
off the trucks. This rapid-cooling zone consists 
of a series of thin metal pipes, connected into 
three rectangular cast-iron ,pipes through which 
air circulates under the operation of a fan, 
which gathers the remaining heat from the 
cooling castings. The hot air from this rapid- 
cooling zone can be transferred to the slow- 
cooling zone if desired, or discharged indepen- 
dently as circumstances demand. It will, there- 
tore, be noted that there is a strict control 
throughout the kiln from one end to the other, 
and a definite and uniform product can be 
assured at the end. The following are the defi- 
nite advantages of such a type of furnace :— 

Constant Firing Conditions.—For a batch fur- 
nace the loss between up and down of the tem- 
perature is very considerable. In the tunnel 
kiln it is necessary only to hold certain fixed- 
zone space rates, while the rate at which the 
castings are heated is controlled mechanically 
and is dependent upon the rate at which the 
cars are moved through the kiln. Sufficient has 
already been said to show how the control of 
the heating conditions is maintained in the 
zones. 

Economy of Fuel.—There is undoubtedly a dis- 
tinct economy in fuel, the castings moving slowly 
towards the exit, giving up its heat to the in- 
coming secondary air for combustion, which can, 
if necessary, be augmented to any reasonable 
temperature. When insulated properly the 
radiation is less than any other type. In a 
properly-designed tunnel kiln the saving in fuel 
is from 35 to 85 per cent. over the batch type 
of furnace, and it is safe to say that by averag- 
ing up one can save at least 50 per cent. of 
this fuel. There is a reduced time operation for 
the castings passing through the kiln. 

Economy of Labour.—All the placing of cast- 
ings is done in one general location—that is, on 
the return track of the bogies. This permits the 
introduction of new and more efficient methods 
of sorting and transporting. The firing of all 
fuel is centralised, and cleanliness and order are 
far easier than in other types of furnaces. The 
savings in labour on a survey of numerous plants 
recently undertaken give an average of 30 per 
cent. 

An advantage not generally thought of in com- 
parison with batch types of furnaces is connected 
with the intermittent heating of the brickwork 
in the latter. One of the nuisances in the 
refractory matters is where firebrick-work goes, 
under any circumstances, up and down in tem- 
perature. The major part of the troubles of the 
refractories can be shown over and over again 
to be due to intermittent heating. All sorts of 
things happen, and where one has the periodic 
kiln varying up and down, as is necessary, it 
must suffer in this respect. The refractories also 
become a serious proposition, but in the tunnel 
kiln there are constant conditions throughout 
with all its consequent advantages. 

Unit Cost.—While it is granted that a con- 
tinuous-tunnel kiln is more expensive than the 
bateh furnace, where mass production has to be 
seriously considered, there are distinct economies 
which can be effected by the use of the kiln, and 
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it gives an excellent return on the excess capital 
sunk, which must make the proposition very 
worthy of consideration where large mass produc- 
tion is the proposition. 


Batch-Type Casting Annealing Furnace. 

This type of furnace can be either used for the 
malleable trade or the heat-treatment of cast- 
ings, and it is a design which is rather new but 
is based upon a wide experience. There are 
distinct disadvantages in the old-fashioned type 
of batch furnace, the two main objections being 
the fuel consumption and the excessive scaling 
of the pots, and this furnace has been designed 
with those two main objects in view. The 
furnace is fired from simple step grates, and the 
products of combustion or combustible matter, 
depending upon how these are worked, rise in a 
vertical flue and are met by hot secondary air 
from a simple type of recuperator. Combustion 
is thus completed behind a muffle wall. The heat 
proceeds round thicker walls, and in normal 
working practically all this wall becomes a good 
red heat, thus giving a good radiant heat on to 
the pots themselves. 

By this increased length of passage, and 
assuming that good control is placed upon the 
air, then combustion is completed and a very 
hot neutral atmosphere circulates through the 
pots, which reduces considerably the scaling of 
the pots. In one case under the author’s notice 
at the present time there are pots which have 
been in existence for six years, and all that one 
has on them is a red bloom, something like a red 
ochre, which can be wiped off with the fingers. 
There is not the thin scale on the pots as in the 
usual type of furnace. Heating within this wall 
creates a very uniform balance in the furnace, 
and the products of combustion proceed through 
downtakes in the hearth, into the waste-gas 
sections of the recuperator, where the waste heat 
is given up into the incoming air used for com- 
bustion. 

A very important factor over this type of 
furnace is the control placed upon the different 
parts of the furnace. The amount of air allowed 
to enter the step grate is controlled by means of 
shutters on the front, and on occasion a low- 
pressure fan is used. If the air is cut down, 
then the step grate becomes practically a pro- 
ducer. The waste gas in each section of the 
recuperator is controlled by a damper at the 
bottom of each section, and once that is set the 
main chimney damper controls the whole of the 
furnace. The air for combustion, passing into 
the air sections of the recuperator, is also inde- 
pendently controllable, by means of air boxes. 
Consequently, there is not the haphazard method 
of firing that is so frequently adopted in the 
batch type of furnace, and, as before stated, the 
result of this furnace is that there is a distinct 
reduction in the fuel consumption and a very 
marked reduction in the scaling of the pots, 
which does, in any of the ordinary batch type of 
furnace, form a very serious factor. 


Conclusions. 


The subject just considered is very complicated, 
owing to the interaction of Fe, C, Si, Mn, 8 
and P, chemically and mechanically, and no 
general rule can be laid down, but after due 
and careful consideration of all the evidence, 
the author recommends a study of the equilib- 
rium diagram to form a foundation. If one 
regards a casting as being an impure steel and 
realises that the heat-treatment of steel is a 
definite and fine art which can be based upon 
the diagram, the same might be done on the cast- 
iron side, and just as the practical heat-treat- 
ment of steel is modified from the temperature 
given on the equilibrium diagram, there still 
lies behind that treatment the basic facts. 

The steel part of a casting still undergoes the 
changes so familiar to the steel man, and must 
play a very important part of a casting. This, 
coupled with the consideration of the presence 
of a larger amount of cementite or of its con- 
stituents, must give a sure foundation for effi- 
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cient treatment. It is the interactions of the Si, 
S, Mn and P that complicate matters. 

The author desires to express his gratitude to 
the following :—Messrs. King, Taudevin & Greg- 
son, Limited, for the use of drawings and slides 
of the Robertson kiln; to Dr. Hatfield for 
many hints in his valuable book ‘‘ Recent Re- 
search in Cast Iron ’’; to ‘‘ Fuel and Furnace ”’ 


for a valuable précis of American technical 
Papers, and Dr. Marion Howe. 
DISCUSSION. 

The CHarrman (Mr. G. L. Oxley) asked 


whether the cost per ton for the heat-treatment 
of iron castings, and whether he had any 
evidence to show how long the chequer-bricks 
lasted. He said he would like to know also 
whether water or oil quenching was the better 
of the two. 


Heat Treatment and Warping. 

The Hon. J. M. W. Norru said that he did 
not feel in a position to discuss the Paper. Cer- 
tainly he could not do so without a long study 
of it. Mr. Whitfield had given some useful 
information in regard to the problems of those 
who were just ordinary foundrymen. In regard 
to the furnace that Mr. Whitfield had dealt 
with, he would like to know how long the trucks 
lasted and what they were made of. He under- 
stood Mr. Whitfield to say that a temperature 
of 1,400 deg. C. was attained, which seemed a 
very high temperature. He (the speaker) had 
not had much experience of heat-treatment of 
iron, and would like to know what Mr. Whitfield 
considered a suitable iron for castings that had 
to withstand heating and cooling from an atmo- 
spheric temperature up to, say, 250 deg. C. 
The castings would have to be about 1} to 1} in. 
thick, and had to be strong and tough. He 
would also like to know whether heat-treatment 
in the castings would produce any beneficial 
results as far as avoiding warping and growth 
were concerned, for, as they all knew, when cast 
iron was heated only to 200 deg. C. it would 
warp in time. Further, he would like to know 
what iron Mr. Whitfield would recommend for 
castings of about 3 to 1 in. that had to with- 
stand a continual temperature of 500 deg. C. 


Details of Truck Construction. 

Mr. WHITFIELD, replying, said he was not a 
practical foundryman. He had spent most of 
his time dealing with steel, but in the last year 
or two had studied cast iron, and found the 
study of cast iron extremely complicated. It was 
much more difficult to understand the changes 
in cast iron than in steel. He could not answer 
Mr. Oxley’s question regarding the cost per ton 
for heat-treating iron castings. As regards the 
inquiry concerning the relative advantages of 
oil quenching and water quenching, oil quench- 
ing was slower than water quenching for various 
reasons, such as specific heat conductivity and 
several other factors. If two pieces of steel or 
cast iron, both heated to the same temperature 
and quenched, one in water and the other in 
oil, that quenched in water would be the harder 
of the two. Chequer-brick construction was used 
for the Robertson furnace, but he did not 
know how long it would last. He knew of one 
particular furnace that had been going con- 
tinuously for three years, a great deal depended 
upon the attention given. In regard to the 
question about the details of the trucks, a one- 
piece casting of high-temperature cast iron was 
used. Roller bearings were used, and on the 
top of the trucks was a layer of insulating 
bricks, then a layer of red bricks and then a 
layer of firebricks. The total thickness was about 
1 ft. 6 in. In the hotter furnaces air pipes were 
placed underneath. A rapid circulation of air 
through these pipes kept them cool. Here, 
again, he did not know exactly how long they 
lasted. He knew of one particular furnace 
where the trucks had been in continual use for 
about three years. He knew that the furnaces 
had been in use for 15 years and that the main- 

(Continued on page 459.) 
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The Preparation of 
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the Metal for Steel 


Castings in the Converter.* 


By J. Léonard (President of the Association Technique de Fonderie of Belgium). 


These notes are the resultant of personal tests 
and of data derived from ‘‘ The Steel Foundry,” 
by John Howe Hall, a work which is of the very 


highest interest and one which every steel- 
founder ought to have read and thoroughly 
studied. They have been applied only to steel- 


foundry converters, i.¢., converters of small 
capacity (1 to 2 tons of steel per heat), side- 
blown and worked by the acid process (hematite 
pig). 

The object of the operation in the converter 
is to produce liquid steel from liquid pig-iron. 
Table | gives the composition of the pig used, 
that of the steel obtained, and, by deduction, the 
percentage of substances differentiating the one 
from the other and which must be extracted 
from the first to obtain the second :— 


TaBie I.— Work to be done by the Side-blown Converter.* 

| Pig | Steelto be | Elements to be 

used. | obtained. eliminated. 
Per cent. | Per cent. Per cent. 

3.4 0.2 3.2 
Si.. on 2.0 0.1 1.9 
Mn aa 1.0 0.2 0.8 


* This table does not take into consideration the 
elements re-introduced by the final additions, 


The principle of the operation is that of bring- 
mg a certain quantity of air into contact with 
the liquid metal, whereby these substances are 
oxidised according to the following reactions :— 

C + O, = CO, + 8,100 calories (1) 
Si + O, = SiO, + 6,429 calories (2) 
Mn + O = MnO + 1,653 calories (3) 

The number of calories is expressed per kg. 
of C, Si and Mn. In the large steelworks con- 
verter the blast is bottom-blown through the 
mass of molten metal; in the steel-foundry con- 
verter the air is blown in over the bath through 
tuyeres placed laterally. 

In 1856 Sir Henry Bessemer read his Paper 
on the manufacture of iron and steel without 
fuel. This term requires interpretation. The 
operation in the converter requires fuel, but in 
contrast with other metallurgical operations it 
utilises as fuel the elements themselves of the 
metal charged. The elements eliminated in the 
proportions shown in Table I, oxidised in accord- 
ance with the formule (1), (2) and (3), liberate 
a certain quantity of calories by their reaction. 

By way of example, let us determine the heat 
liberated by the elements eliminated by a charge 
of 1,000 kg. of pig-iron (see Table II) :— 


TaBe II.—Calories Evolved when making a ton of Steel 
by the Side-blown Converter. 


Elimi- Per Calories 


Total 
| nated. | 1,000kg. | per kg. calories. 

Per cent. (1) (2) (1) x (2) 

Cc 3.2 32 kg. 8,100 259,200 
Si ..| 1.9 | 19 kg. 6,429 122,151 
Mn..| 0.8 8 kg. 1,653 13,224 
Total! 5.9 59 kg. ~ 394,575 


These 394,575 calories are equivalent to a coal 
consumption of 7,000 calories 
of ct =56 kg., or 5.6 per cent. 

The necessity for an addition of calories is due 
to the following facts :— 

(1) The metal remains 15 to 20 min. in the 
converter and loses a certain quantity of its 
calories by radiation; (2) the blast blown in is 


* A Paper read before the Annual Convention of the Institute 
of British Foundrymen. 


cold and absorbs from the metal-bath calories 
which must be restored, and (3) the melting 
point of the steel is higher than that of the pig- 
iron, hence the necessity of producing sufficient 
calories to enable the “ pig-iron bath’”’ to be 
converted into a “ steel bath,’’ while retaining 
a sufficient degree of fluidity. 


x 
: 
Poy | 
$ ' ! 
¢ | | | Temperatures 


Fig. 1. 


The chemical reactions of the converter are 
governed by two laws :— 

(1) The law of masses, which expresses the 
tendency of the oxygen of the air to pass prefer- 
ably to the element which is present in the 
greatest proportion. In the case with which we 
are concerned the proportion of iron in the metal 
is 93 to 94 per cent. The proportion in which 
the reaction of the metal, 


Fe + O = FeO = 1,173 calories (4) 


takes place is considerable. 
(2) The law of affinity, which, all other con- 
ditions being equal, indicates a preferential 
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to 18 per cent. Let us assume them to be 16 
per cent. With a charge of 1,000 kg. of pig 
(Table If) there are eliminated 59 kg. of the 
elements C, Si and Mn, constituting losses. The 
16 per cent. assumed, which is equivalent to 
160 kg., therefore suggests an elimination of 
160 kg. — 59 kg., or 101 kg. of iron, ot which 
the corresponding FeO has not been reduced 
according to formule (5) and (6). These 101 kg, 
of iron liberate (formula 4) 1,175 calories x 10] 

7,000 
118,473, 
i.e., 17 kg. of coal at 7,000 calories, or 1.7 per 
cent. additional to the 5.6 per cent. of Table I, 

Qnd Observation.—-lhe order of oxidation of 
the Si, Mn, Fe and C varies with the tempera- 
ture. With the preceding order, moreover, the 
application of the law of masses and the law 
of affinity would result in the isolation of the 
carbon and not of the iron. . 

Fig. 1 shows that with the increase of tem- 
perature the affinity of the carbon for the oxygen 
increases more rapidly than that of the other 
elements Si, Mn and Fe. While at 1, tor a 
temperature comprised between t and t' the 
order is Si, Mn, Fe, (, at Il, for a temperature 
comprised between t and t° it becomes Si, Mn, 
C, Fe. At Ill and LV, for temperatures com- 
prised between t* and t* and beyond t* respec. 
tively, it becomes Si, (', Mn, Fe and U, Si, Ma, 
Fe. This second observation is very important. 
Fig. 2 shows very approximately the course of 
elimination of the elements C, Si and Mn, the 
elimination curves for a given temperature being 
in a solid line, and the elimination curve of the 
C for a higher temperature in dotted line, which 
indicates a more rapid elimination of that ele- 
ment. The Si and Mn curves are but little 
altered. 

If it is desired to obtain a steel bath with 
C' carbon content the operation in the converter 
will, on the first temperature hypothesis, be 
stopped after T' min., the bath still contain- 
ing an m’ percentage of manganese. On the 
hypothesis of a higher temperature the C* carbon 
content will be obtained after a period of T 
min., resulting in the saving of time in the 
operation: (T' — min.; the Mn content 
remaining in the bath will be m?* per cent., 


= 118,473 calories, or the equivalent of 
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order in the oxidation of substances, those with 
which we are concerned being classified as fol- 
lows, beginning with those which are most easily 
oxidised: Si, Mn, Fe, C. Their simultaneous 
application first produces the reaction (4), but 
the presence of the Si and Mn, which have a 
greater affinity than iron for oxygen, destroys 
the FeO that is formed. 


2 Fe O + Si = 2 Fe + SiO, (5) 
Fe O + Mn = Fe + MnO (6) 


lst Observation.—For the operation in the 
baby converter Howe estimates the losses at 16 


the result being an addition of Mn of (m*— 
m’) per cent. 

The importance of the Mn remaining in the 
bath should be well understood, so that it may 
not be under-estimated. The quantity of iron 
oxidised during the operation has already been 
noted. The corresponding proportion of FeO is 
therefore very important. This FeO is in part 
carried into the slag, the remainder being dis- 
solved in the bath. It is to this residue of 


dissolved FeO—-and also to the gases absorbed— 
that the inferiority of Bessemer steel is attri- 
buted. 
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as possible by leaving in the bath the maximum conijucted without systematically testing the pig- 
of manganese, which by the reaction - eo 7 means of a_ well-equipped chemical 
aboratory. 

+ Ma Fe (2) The initial temperature of the operation 
will replace the FeO with MnO, which is much should be suitable. The metal, on coming from 
less injurious and passes to a great extent into the cupola—or rather when in the converter 
the slag, as an oxide is always only slightly when the operation begins—should be hot in 
soluble in a metal different from its own. From order to reduce the initial period to a minimum 
this point of view working at a high tempera- and provoke ignition, i.e., the elimination of 
ture is advantageous. This must not be the carbon in about 4 in., thus obtaining the 
exaggerated, however, for at a very high tem- advantages indicated in connection with Fig. 2. 

rature the solubility of the FeO in the iron (3) During the operation, in order to prevent 
is considerably increased, and in all cases the excessive solution of FeO, too high a tempera- 
Mn is present only in a proportion insufficient tyre should be avoided. This can readily be 
to react with the FeO formed. Operating at a regulated according to the length of the flame, 
high temperature deteriorates the lining of the which should be limited to 70 to 80 cm. beyond 
converter abnormally and increases losses by the ndse of the converter by constantly operating 
projection. In practice, therefore, there must the valve regulating the air supply. If the 
be some limit, as will be shown presently. Nor operation is well managed there ought to be no 
can the desulphurising action of the Mn be overflow of slag. The operator ought to see the 
neglected. Finally, to prevent any misunder- boiling period approaching and progressively 
standing, it must be mentioned that the final diminish the air supply before the boiling in 
additions of ferro-manganese remain indis- order to prevent any dangerous accentuation of 
pensable. the temperature prevailing in the vessel. 

The action itself of the Mn must be defined. (4) From start to finish of the operation the 
Howe describes it as follows: ‘‘ It is difficult for combustion must be carefully controlled. This 
the reaction between the manganese and the fer- is presumed in the first factors determined: the 
rous oxide to be complete owing to the energy with composition and temperature of the metal and 
which the metallic iron retains the last particles the quantity of the air. It must also be pre- 
of the oxide FeO in solution, so that to have sumed in the manner in which the bath and the 
the maximum possible of FeO reduced by the air come in contact with one another. This is 
manganese a great excess of the latter must be a point specially to be stressed. 
present. The manganese might almost be The tuyeres are stationary in relation to the 
imagined as being a weight, the iron a sponge converter. In relation to the plane of the 
and the ferrous oxide the water contained in the tuyeres the level of the bath is variable accord- 
interstices of the sponge. By placing a weight- ing to the quantity of metal poured into the 
of 100 grammes on the sponge we expel a por- converter, the inclination of the latter, and its 
tion of the water, by placing another 100 degree of wear. The level is of considerable 
grammes on it we expel a further quantity, and importance and must be regulated as far as pos- 
so on, but we can never eliminate all the water sible in relation to the level of the tuyeres. 
from the sponge by mere pressure. Similarly, By way of information particulars are detailed 
by the reducing action of the manganese alone— of the method adopted by the author: First of 
particularly in the Bessemer process, where the all the metal to be converted is weighed, the 
periods of contact are short—it is impossible to weight varying with the wear of the converter 
eliminate all the FeO from the steel. A certain with a certain tolerance. The metal is run into 
quantity remains, and this depends to a great the converter, which is then turned up until the 
extent on the proportion of manganese added metal bath coincides with the lower level of the 
and the time during which it has been able to tuyeres. Finally the vessel is tipped back, this 
react.” being measured by a part-turn of the operating- 

These last words are emphasised, as they indi- wheel and determined so that the metal bath 
cate the superiority of the Mn which remains in May be 3 cm. below the level of the tuyeres. 
the bath, and has been in contact with the other By attending to these various points it was 
elements a very long time, over the Mn of the possible to carry out large numbers of operations 
addition, the longest possible contact of which under extremely regular conditions as regards 
lasts only a few minutes. time (converter with a capacity of 1,500 kg.; 

Le Chatelier demonstrates the contrary, i.e., imitial period 4 min.; total duration, 15 to 16 
the possibility of eliminating the FeO by the min.), and to produce a sound metal, whilst 
Mn by the law of the action of masses :— entirely eliminating wild casting. 


FeO + Mn = Fe + MnO This system of production places the author 
o Ce oe c in disagreement with Howe when he mentions 
cx Co 14 to 30 min. as the entire duration of a heat, 
xe K. It may he taken that C* = I. and with most of the operators whom he has 


consulted with regard to the necessity of various 
additions and various movements up and down 
of the vessel. It is considered that with a good 
start as regards quality of metal and tempera- 
ture, and with the air and metal levels well 
regulated, the operator can and ought to pro- 
duce an excellent casting by merely actuating 
the blast-regulator valve. 


For the reason already mentioned the MnO, 
which passes into the slag, is present in a small 
proportion in the bath. To reduce C' to a low 
value all that is required is to increase C’, 1.e., 
the quantity of manganese. 

To obtain these reactions a very intimate con- 
tact and one of sufficient duration is required. 
They will apply all the more to the Mn remain- 
ing in the bath, which is well disseminated 
throughout the mass and which has been present 
from the beginning of the operation. The con- 
clusions drawn in reference to Fig. 2 are there- 
fore confirmed. As the FeO is so difficult to 
eliminate it appears to us that every precaution 
should be taken to reduce its formation to the 
minimum, 


Contracts Open. 


Johannesburg, July 21.— Annealed crucibles and 
spares, for the South African Railways and 
Harbours Administration. The Department of Over- 
seas Trade. (Reference B.X. 6,475.) 

Lambeth, July 3.—Weighbridge, for the Lambeth 


4 Borough Council Mr O. Cattlin, borough engineer, 
The practical conclusions suggested by the Town Hall, ‘Brixton Hill, SW. _— 


foregoing may be summarised as follow: (1) The South Africa, July 14.—-Pig-iron, ferro-manganese 
chemical composition of the pig-iron charged is and ferro-silicon, for the South African Railways 
of great importance, as the elements Si, Mn nd Harbours Administration. The Department of 
and play the part of fuel or of purifiers. The (Reference 
following analysis has been found to answer well: , ; oe 2.900 — = yds. of Sin., 118 yds. of 
Si, 2 to 2.2 per cent.; Mn, 0.8 to 1 per cent -In., and 2,990 yds. of 4-in. spun iron pipes, etc., 
for the Urban District Council. Mr. H. T. Davies, 
“ C, 3.4 to 3.5 per cent. surveyor and engineer, Council Offices, Towyn. 
t is difficult to see how a steelworks can be (Fee £3 3s., returnable.) 


A Notable Bicentenary. 


Extensive preparations are being made to cele- 
brate the bicentenary of Messrs. W. & T. 
Avery, Limited, the well-known Birmingham 
manufacturers of weighing and testing appli- 
ances. The full programme of events has not 
yet been completed, but the commemoration will 
extend over several days at the beginning of 
July, and many people prominent in industrial, 
commercial, professional and political circles 
have already promised to attend. 

The growth of the firm of Avery has been one 
of the romances of industry, and next month’s 
celebrations will commemorate 200 years of suc- 
cessful progress. Originating in a small steel- 
yardmaker’s shop at No. 11, Digbeth, Birming- 
ham, opened in 1730 by a Mr. Ford, the business 
has steadily increased, until to-day the firm is 
known throughout the world. The present range 
of output from the historic Soho Foundry, 
acquired by the firm in 1897, is extremely com- 
prehensive. Its products are seen all over the 
world. Heavy weighing and testing machines, 
commercial scales of ali descriptions and deli- 
cate balances; liquid measures, testing appa- 
ratus for textiles, fabrics and other commodi- 
ties—these are a few examples of the many 
branches of the firm’s activities. 


Heat-Treatment of Grey Cast Iron. 
(Continued from page 457.) 


tenance cost on the trucks was a very small 
figure. The question as to the most suitable iron 
for castings for alternate heating was a very 
difficult one, and he was not going to speculate, 
He was rather more of a steel man, and would 
like to study the heat-treatment of the iron 
and what changes would occur due to the heat- 
treatment. It could not be ascertained offhand 
because of the intervention of many factors. 
He would communicate his considered reply to 
the secretary. In respect to heat-treatment for 
warping, he thought that most of the warping 
in castings was due to the initial shape of the 
casting itself. He felt sure they could apply 
very beneficially more heat-treatment of castings 
than was done at present. He did not mean 
that they should apply the elaborate heat-treat- 
ment they were familiar with in the case of 
steel. This brought them to the heat-treatment, 
of castings, which was, comparatively speaking, 
unknown. He had hunted high and low for 
something really useful, and had come across 
very little indeed. It seemed to him that they 
were on the fringe of a very hig subject. He 
thought that practically all castings would have 
a better life and give better results if heat- 
treated in some simple way. When there were 
a thousand and one factors preceding the cooling 
of the various parts, they were bound to get 
strains in the castings, and until these were 
removed there would always be warping. He 
was inclined to think that given a suitable heat- 
treatment much of the warping could be elimi- 
nated. Heat-treatment would not reduce growth 
to any serious extent. In regard to the ques- 
tion as to what could be recommended for cast- 
ings to be heated at 500 deg. C., he would prefer 
to think about the matter and give a sensible 
answer rather than an absurd one. He did not 
think that foundrymen understood quite as much 
as they should in regard to the constitution of 
cast iron. It had to be realised that cast iron 
was impure steel. 


THe Etecrric Company, LimitTep, 
announce that Mr. F. Massingberd Rogers, Sir 
Edward Hilton Young, M.P., Mr. Percy Horsfall 
and Colonel Wade Hampton Hayes have joined the 
board of the company. In accordance with the 
scheme for reorganisation of the capital of the com- 
pany, the following directors have resigned :—Sir 
Charles E. Ellis, Sir John A. F. Aspinall and Sir 
John H. Mansell. 
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Electric Transport in the Foundry. 


By “Kilowatt.” 


In that branch of transport where distances 
are measured in yards rather than in miles, 
when, for instance, it is a question of moving 
sand, castings and other material from one part 
of the foundry to another, the conditions 
usually necessary to ensure economical handling 
demand an intermittent system of conveyance. 
The speedy handling of such traffic must of 
necessity appeal to those whose aim is directed 
towards the reduction of the cost of such trans- 
port whilst increasing its efficiency. 


Electric Trucks. 

Of late years there has developed a growing 
recognition in industrial transport and other 
spheres of the advantages of electric trucks and 
tractors. The battery-driven truck is essenti- 
ally a time- and money-saving device for the 
transport of loads at moderate speeds under all 
conditions where mobility, small wheelbase and 
gauge, combined with safety and simplicity of 
control are concerned. These trucks appear in 
two classes:—(1) As a self-contained truck and 
(2) as a tractor drawing a train of trucks. 
They are capable of dealing with from four to 
ten times as much work as can ordinarily be 
done by hand trucks. Apart from the increased 
efficiency and convenience, there is a direct 
saving in the pay-roll rendered possible by the 
elimination of much unskilled labour for 
handling and trucking in the old-fashioned 
method. Naturally, the extent of the actual 
saving in labour depends upon the amount of 
handling and the conditions under which it is 
done. 

Provided due care is exercised in the selection 
of the right type of truck—for there are a 
number of designs for specific purposes, includ- 
ing handling of «nnealing boxes—and proper 
attention is paid to the care and maintenance 
side, the user will find that the initial expendi- 
ture is quick y recovered and a substantial 
saving effected in the cost of internal transport. 
The cost question of any new system, whether 
transport or otherwise, is often an obstacle tc 
its development. In the case of trucking, the 
initial cost should not be allowed entirely to 
influence one in coming to a decision, but due 
consideration must be given to subsequent run- 
ning charges. Ask the average works manager 
the cost per day of his hand trucks, and it will 
be found that this item is often included in 
‘* overhead charges,’’ and no actual figures are 


available to determine the real cost of this 
particular item. 
Various Types. 
Broadly speaking, electrie trucks may be 


divided into two classes :—(1) The fixed-platform 
type and (2) the elevating-platform type, and 
either may be usefully employed in or around 
the foundry. The former has a fixed platform 
of varying height, ranging from a few inches 
to two feet, from the ground, according to the 
design of the truck and the nature of the work 
to be performed. The elevating truck is de- 
signed for use in conjunction with skids or 
stillages, lifting them up and conveying them 
from point to point. By depressing its carrier 
frame, the truck passes underneath a stillage, 
which stands on bearers about 1 ft. above the 
ground. The advantage of this type of truck 
is that the stillages can be loaded while the 
truck is engaged in transporting, thus effect- 
ing a considerable saving in time and enabling 
the truck to be kept usefully employed as its 
essential duty of running. Both types of trucks 
can be fitted with a barrel-lifting attachment if 
desired. 

The tier-lifting truck serves a very useful 
purpose where the load has to be raised to a 
platform height of, perhaps, 6 ft., or where a 


material may require stacking to that height. 
The carrying capacity of the electric truck 
ranges from 1,000 Ibs. up to two tons; where 
trailers are used, a further load, of course, 
may be added. Its speed is governed to a large 
extent by the nature of the ground and the 
working conditions of the yards or alley-ways, 
but generally speaking, a speed of five to eight 
miles per hour is attained, and given normal 
service conditions it will cover approximately 
30 miles on one charge. - 


Special Features. 

Whilst the electric truck is in many respects 
a miniature edition of the electric road vehicle, 
it possesses certain special features which are 
not applicable to the larger machine, as, for 
example, the method of control and steering. 
Moreover, manufacturers appear to have 
designed certain trucks for particular jobs; for 
example, there is a four-wheel steering adopted 
to facilitate handling in congested alley-ways, 
and for heavy draw-bar pulls driving by all four 
wheels is fitted. 

As in the case of the electric vehicle, power is 
obtained from batteries affixed to the truck. 
The motors, actuated by the storage batteries, 
are usually of the series traction type, totally 
enclosed, and specially designed for the severity 
of truck service. Notwithstanding the fact that 
the electric truck is usually subjected to a much 
more severe handling than the electric road 
vehicle, these motors prove perfectly reliable. 

The method of transmission of power varies 
with the different makes, chains being used in 
some cases, while in others worm gearing or spur 
gearing has proved its efficiency. The control 
equipment is usually of the drum type, operating 
on the series-parallel system. The driving 
mechanism is so arranged that immediately the 
driver releases the control handle it automatic- 
ally returns to neutral position, thus cutting off 
the supply of energy, and should he leave the 
operating platform the brakes are automatically 
applied sufficiently to bring the truck to rest, 
and it cannot be restarted until he steps on the 
divided platform or brake pedal. Tiller steering 
is, on the whole, considered the best method, 
as it gives the required leverage more easily 
than with worm and sector, and, in some designs, 
the steering is arranged on all four wheels in 
order to increase mobility in congested areas. 

Charging Batteries. 

The method of charging the batteries of 
electric trucks is similar to that adopted for 
charging electric road vehicles, and the operation 
is usually performed during the night with an 
occasional boost, if necessary, during the dinner- 
hour interval. The subject of electric trucking 
is not complete without mention of the electric 
truck crane, which has more than justified its 
adoption in almost every sphere of industry. 
There are numerous instances where it is desired 
to lift goods from one position to another. In 
every foundry, for example, there are to be 
found one or more fixed cranes, but these will 
only lift individual articles, which have to be 
brought to the crane before it can be loaded or 
unloaded. The electric truck crane moves to the 
job, is free to travel and to hoist, and obviates 
the wasted time and energy involved in taking 
the goods to the crane. The crane will travel 
anywhere where an ordinary truck can travel, 
and can be run alongside wagons or lorries to 
lift goods out. 

Whilst in some designs the electric truck crane 
may be restricted to certain working areas owing 
to the height of its jib, there is now available 
a type so designed that the jib can be lowered 
in order to permit the crane to travel in and out 
of sheds, etc., and pass through doorways 10 ft. 
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high and at the same time carrying a load. The 
hoisting and derricking motions are performed 
by means of separate motors through worm and 
spur reductions, and the travelling motion is by 
means of two or more motors. In modern 
designs a mistake-proof system of foot-and-hand 
control is employed, and mounted conveniently 
to the driver’s right hand is a combined revers- 
ing switch-box for the operation of the three 
motions: hoist, derrick and travel. 

In order to overcome the necessity for re- 
charging of batteries, a development of this 
truck crane takes the form of a petrol-electric 
drive, power being generated by means of a 
petrol engine directly coupled to a dynamo 
generating the required current, the whole plant 
being mounted on a truck together with the crane 
and forming a self-contained unit which can be 
used in any part of the foundry. 

In the service it gives, the electric truck is 
certainly far better than the hand truck; no one 
who has experienced the two systems would 
question it for a moment, and although at first 
there may be hesitation in adopting it, owing 
to the question of first cost, its rapidly increasing 
use in various industries would seem to prove its 
economic value. 


The Continental Steel Cartel. 


Arrangement with British Merchants. 

As already reported, the Continental Steel Cartel 
has been prolonged until the end of this year as a 
result. of conferences of group representatives which 
were held in Paris. The condition attached to this 
decision is that the question of the formation of 
definite selling syndicates for the various products 
shall have been settled by July 31. 

The recent reports circulated from Paris to the 
effect that the British works intended to join the 
Continental Steel Cartel arose through the British 
works being confused with the British merchants 
with whom the Steel Cartel representatives have 
been negotiating in regard to the disposal of steel 
products in the British market. With these mer- 
chants it is stated that a provisional understanding 
has been reached in principle on the same basis as 
that on which arrangements have been made with 
Continental merchants. There will be two or three 
groups. The first, or ‘‘ A’’ group, will consist of 
15 firms, whose names are given as follow :—Bessler, 
Waechter & Company, Limited; Baxter, Fell & 
Company; Browne & Tawse, Limited; Cohen Steel 
Company, Limited; Edward Le Bas & Company; 
E. Suren; A. G. Kidston & Company, Limited; 
Phillips Bros. & Company (all of London); D. T. 
Brown, Son & Company (Liverpool); Dunlop & 
Ranken, Limited (Leeds); C. C. Dunkerley & Com- 
pany, Limited; John Needham & Sons, Limited; 
and Hall & Pickles, Limited (all of Manchester) : 
J. & C. Murray and P. & W. Maclellan, Limited 
(both of Glasgow). 

The members of the ‘‘ A” group will receive a 
commission of 2s. per ton, while the ‘‘ B”’ group, 
which will comprise a larger number of smaller 
firms, will have Is. per ton. The merchants will be 
placed under the obligation not to buy material from 
any works outside the Steel Cartel, and to sell at the 
official Cartel prices. In case of suspicions being 
aroused, it is said that the merchants will have to 
submit their books for inspection. The arrange- 
ment is to apply to bars, shapes, plates and hoops, 
while a special regulation will be made for semi- 
finished material, for which a selling office will 
probably be established in London. 


Iron and Steel Production in May. 


The National Federation of Iron and Steel 
Manufacturers report that the number of 
furnaces in blast at the end of May was 141, 
a decrease of 10 since the beginning of the 
month. The production of pig-iron in May 
amounted to 614,500 tons, compared with 
619,600 tons in April. The production included 
187,700 tons of hematite, 248,300 tons of basic, 
130,700 tons of foundry and 23,600 tons of forge 
pig-iron. The May output of steel ingots and 
castings amounted to 692,800 tons, compared 
with 696,100 tons in April. 
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Optimism in Falkirk. 


lhe annual general meeting of the Falkirk, 
Grangemouth and East Stirlingshire Publicity 


and Development Association was held on 
June 5. Capt. C. A. Satvesen, M.C., who pre- 
sided, said that excellent work had been per- 
formed by the Association. Their secretary 


had taken every opportunity of acquainting the 
public of a much wider area than Falkirk with 
the objects of the Association. These were not 
to advance any personal motive; they sought to 
help every individual in the district by telling 
other people that they were willing to serve them 
if they would come willingly to help the 
Association. 

In the course of his annual report, the secre- 
tary said that the Association was now the 
recognised publicity and propaganda body for 
both the business and the official life of the 
district. It was supported by the Falkirk 
Corporation, and its value to the commercial 
community had been acknowledged by many 
prominent men who had become subscribers. 
The organisation had outgrown the experimental 
stage, and now formed a vital part of the area’s 
business machinery. The need for a_ local 
publicity and development body had been proved, 
and the Association could successfully meet that 
need, providing that the business men of the 
townships concerned supported it adequately. 
The primary function of the Association was to 
increase the trade of the district by (1) con- 
vineing industrialists that it is a wise and profit- 
able thing to manufacture their goods in East 
Stirlingshire; (2) encouraging trade through the 
Port of Grangemouth; (3) teaching’ the 
surrounding towns that this is the business and 
cultural centre round which they revolve; (4) 
educating East Stirlingshire people themselves in 
the needs and the advantages of their own area, 
and (5) inculeating a higher pride of citizenship. 
Through the Press this area had been kept 
prominently in the public eve as an industrial 
centre. 

At the moment he was engaged in preparing a 
directory of manufacturers containing essential 
information needed by buyers, and when pub- 
lished and circulated throvghout the world 
should result in increasing the output of exist- 
ing industries and trading concerns. The merits 
of Falkirk as a district in which to establish new 
factories and works were being proclaimed in the 
United States, where they were in touch with 
almost every industrial association in the 
principal cities and towns. As far as the United 
Kingdom was concerned, they were negotiating 
with various manufacturing companies, and they 
hoped that the seed being sown would before 
long result in an industrial harvest. They 
were also taking advantage of the highly-trained 
and competent trade commissioner, who through 
the Department of Overseas Trade reported on 
developments in the Dominions, which might 
provide openings for more specific trade in this 
district. With this there was maintained a 
regular and intimate flow of trade information, 
which was passed on to the local ironfoundries. 
Much propaganda had been given to the light- 
castings industry, and it was good to see the 
local ironfounders responding to this. A road 
transport scheme to benefit the local ironfounders 
had also been launched and was performing 
excellent service, which they hoped would be 
materially extended in the near future. 

The Provost or Fatxirk, in supporting the 
report, said that he was certain that the Associa- 
tion by its steady work would ultimately be 
instrumental in attracting future industries to 
Falkirk. 

Mr. J. M. Primrose, of the Grangemouth 
Iron Company, in the discussion which followed 
the reading of the report, said that the output 
of goods from Falkirk district during the period 
1914-1930 had increased by at least 150 per 
cent. As far as unemployment was concerned 
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he did not think that at any time they had more 
than 1,000 unemployed persons in Falkirk and 
Grangemouth area. In view of the fact that 
the population of the area specified was from 
40,000 to 46,000 inhabitants, he thought it 
reflected great credit on the industrialists of the 
area. Falkirk was by no means a_ backward 
area, and had never been one. She still sent 
her goods to all the corners of the earth. 


Modern Core-Making Practice.* 


Mr. J. T. Goopwin said that the lecture was 
a thoroughly practical one and made one realise 
that there were many interesting points in what 
uight be termed the sidelights of a foundry 
industry. He would like Mr. Wood to tell them 
the type of test-bar that he used to carry out 
the tensile and the transverse tests. He took it 
that they were made similar in shape to a 
cement test. 

Mr. Woop said that the tensile test was simi- 
lar to the cement test. The transverse test was 
6 in. by 1 in. sq. tested on a 4-in. centre. 

Mr. Goopwin said it was important, if they 
were to make use of the tests that Mr. Wood 
had given them in his lecture, that they should 
have more detail. It was useless adopting a 
different standard of test and then differing 
from the lecturer as to the results. He was 
interested to note that all Mr. Wood’s tests were 
carried out on sea sand. They in the Midlands 
had to pay somewhat dearly for sea sand. The 
carriage, for one thing, was serious. Having 
this in mind, he had recently been trying white 
silica sand. With this sand they had made large 
and small cores with satisfactory results. The sand 
came from Northamptonshire. The carriage was 
a little less, and the results were more satisfac- 
tory than any sea sand. Mr. Wood’s remarks 
about doing away with coal dust were very in- 
teresting. Some time ago they had a lecture in 
which the influence of coal dust in facings was 
very distinctly shown. He was sure that others 
besides himself (Mr. Goodwin) would be delighted 
to hear about the results of the experiments 
when Mr. Wood had concluded them. Then he 
noted that Mr. Wood had said that 200 bushes 
were made in 40 min., or 5 per min. That did 
not seem to be excessive. 

Replying to a question by Mr. W. H. Burton, 
Mr. Woop said that the highest temperature he 
used with linseed oil was 230 deg. C. 

Mr. Burton said he would like to know for 
what period of time he would apply the tem- 
perature mentioned. His own experience as a 
practical coremaker taught him that if he was 
to apply that heat over a period of 12 hrs. the 
cores would probably be charred on the outside, 
although the inner side would be quite sound. 


Oil-Sand Core Binders. 


Mr. J. G. A. Sxert (B.C.1I.R.A., Sheffield) 
said that the question of artificial binders for 
sand cores was becoming more and more compli- 
cated by the fact that additions were constantly 
being made to the materials which were being 
used for that purpose. Many of these materials 
were added to linseed oil in order to develop 
certain desirable properties in that basic core 
compound, but the results were generally at the 
expense of other properties of the oil. Although 
it was essential that an oil-sand core should have 
ample strength in the green as well as in the 
dried state, enough attention had not been paid 
to the strength of the cores with increase of 
temperatures up to the casting temperatures of 
cast iron or steel. Experiments had been carried 
out in the Department of Refractory Materials, 
University of Sheffield, by Mr. W. J. Rees and 
Mr. J. H. Chester on the strength of artificially- 
bonded sand cores up to 1,100 deg. C., and the 


* Discussion on the Paper read | Mr. C. Wood to the Sheffield 
Section of the Institute of British Foundrymen, and published in 
a recent issue. 
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results, which will shortly be published, were of 
great interest, showing, amongst other things, 
why certain types of core compounds were un- 
suitable for cores in castings above certain 
weights. 

There can be little doubt that linseed oil was 
the best artificial core compound, even if it had 
to be slightly adulterated to develop adequate 
green strength in the core. The work of West 
in this country and Campbell in the United 
States had shown that the best drying tempera- 
ture for linseed oil was about 270 deg. C. He 
was therefore rather surprised to see that in the 
tables shown on the screen that Mr. Wood had 
compared the strength of linseed oil and other 
materials at 200 deg. C., because such a com- 
parison was not giving linseed oil its fair due. 
Other materials might give their strongest cores 
when the latter were dried at 200 deg. C., but 
this temperature was definitely not high enough 
for linseed oil. 

In visiting foundries all over the country he 
often found trouble arising out of the fact that 
unsuitable types of silica sands were being used 
for artificially-bonded cores. Rounded grains 
were essential to a sand for oil-sand work, and 
the sand must not be too fine in grain if cracking 
troubles in the casting were to be avoided. The 
speaker thought there was a decided future for 
the use of fuel oil, not in the form as sold for 
Diesel and other engines, but modified. He 
would like to stress the point that the drying 
of an oil-sand core was not a simple question 
of the driving-off of moisture, but was also a 
chemical action, which consisted in the oxidation 
of various compounds in the linseed oil and other 
materials. Special stoves and temperature con- 
trol were required if the drying of artificial 
cores was to be carried out in a_ thoroughly 
efficient manner. There were other points he 
would wish to raise from Mr. Wood's most in- 
teresting lecture, but he would content himself 
by thanking both Mr. Wood and his firm for the 
information they had so freely given. 


Author’s Reply. 

Replying to the discussion, Mr. Woop said 
that the question of oil in facings was being 
experimented upon at the present time but that 
they had not yet any definite results to put on 
paper. So far as the bush machine was con- 
cerned, if they took the time of a piece-work 
boy on the job they would find that he would 
hardly get through the amount of bushes re- 
ferred to in the specified time of 40 min. Turn- 
ing to the question of silica sand as compared 
with sea sand, the speaker said the two sands 
were quite distinct. Silica sand had definite 
facets as compared with sea sand. Some discus- 
sion had arisen as to the correct temperature 
for linseed oil. He was of the opinion that a 
temperature of 230 deg. or upwards was the 
correct one. He agreed that the experiments 
made with other binders did not give results 
that were to the advantage of linseed oil at 
other temperatures. In those cases, however, the 
tests were made at what were considered to be 
suitable temperatures for the binders in question. 
The question of core-binders at high tempera- 
tures was a very interesting one, but unfor- 
tunately they had not any data available in con- 
nection with it. 

The lecturer was thanked for his address. 


New Companies. 


Roberts’ 


Castings, Limited.—Capital £2,500. 
Brassfounders, ete. Solicitors: Eaton, Smith & 
Downey, Britannia Buildings, Huddersfield. 

Rotary Smeiting, Limited, 9, Gt. St. Helens, 


London, E.C.—Capital £40,000 in 39,500 £1 prefer- 
ence and 10,000 1s. deferred shares. 


THE METAL WORKERS of Ghent and the surround- 
ing district recently struck work in consequence of 
the employers having withdrawn the cost-of-living 
bonus. About 4,500 workers were involved. 
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PORCELAIN 


FINISH 


* 


Avery's are supplying _ their 
Modern scales with their special 
PORCELAIN FINISH, which 
you have probably seen and 
admired. 


You can have your castings 
porcelained by the Avery pro- 
cess, at Soho Foundry. It seals 
the pores of the cast-iron and is 
a perfect protective finish. 


_— Send a specimen casting and 


ask for a quotation. 


W. & T. AVERY LTD. 
SOHO FOUNDRY 


BIRMINGHAM 
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Trade Talk. 


THE BOARD oF Murex, Limited, has arranged to 
acquire over 99 per cent. of the shares of Alloy 
Welding Processes, Limited. 

Messrs. Pretix, Limitep, 


foundry specialists, 


have changed their address as from June 17 to 
Fulwood House, Fulwood Place, High Holborn, 
London, W.C.1. 


Tue Mrinister oF AGRICULTURE has appointed a 
committee to advise the Ministry of Agriculture 
and Fisheries on the development of the use of 
machinery in agriculture. 

Messrs. Dorman, & Company, Limitep, 
Middlesbrough, have decided to blow out the re- 
maining blast furnace at their Newport Ironworks. 
All four furnaces at the plant are now idle. 

On June 1 Messrs. Vickers-Armstrongs, 
Limited, launched from their shipyard at Barrow 
three submarines of the ‘‘ R”’ class for the British 
Admiralty. They were named Regulus,” 
Regent ’’ and Rover.”’ 

THE INQUIRY as to whether imported motor-cars 
and lorries, internal-combustion engines, etc., should 
be required to bear an indication of origin, which 
was to have been held on July 7 next, has been 
postponed. The inquiry will probably be held in 
September or October next. 

Ir is UNDERSTOOD that the Electricity Commis- 
sion has sanctioned generating plant extensions 
totalling 390,000 kilowatts at power stations belong- 
ing to the County of London Electric Supply Com- 
pany, the Newcastle-upon-Tyne Electric Supply 
Company, the North Metropolitan Electric Power 
Supply Company, and the London County Council. 

RESOLUTIONS AUTHORISING the creation of 500,000 
additional shares of £1 each, thereby increasing the 
capital to £1,500,000, are to be submitted at an 
extraordinary meeting of Messrs. Parkinson & 
Cowan, Limited, meter manufacturers, on July 1. 
The purpose is to have capital available whenever 
needed and to purchase the preference shares of the 
Parkinson Stove Company, Limited, and so relieve 
the parent company of its guarantee on the prefer- 
ence shares. 

AT AN EXTRAORDINARY GENERAL MEETING of the 
Pressed Steel Company of Great Britain, Limited, 
special resolutions were passed giving effect to cer- 
tain arrangements under which those directors of 
Morris Motors, Limited, who are also directors of 
the company will retire from the board of the com- 
pany, and the share interests of Morris Motors, 
Limited, will be either taken over by other in- 
terests or surrendered to the company. The object 
of the scheme is that the company may cease to be 
connected with any particular motor manufacturer 
and be in a better position to supply the entire 
British motor industry with its manufacture of all- 
steel bodies and pressed-steel motor parts. 


THe Exvectric Company, Limitep, have 
entered into a comprehensive arrangement with the 
Westinghouse Electric International Company, of 
New York, and the Westinghouse Electric & Manu- 
facturing Company, of East Pittsburgh, whereby 
there will be an exchange of technical information 
on steam turbines and electrical apparatus. The 
arrangement includes the granting of licences for the 
use of patents and for the manufacture and sale of 
various products, but the technical and manufac- 
turing link thus established does not carry with it 
any control of the English Electric Company from 
America. The British interests in control of the 
English Electric Company, believing that a moderate 
financial interest on the part of the American 
Westinghouse companies would be desirable, have 
offered a participation in the ordinary shares of the 
company at par, but this participation will, in any 
case, be under 10 per cent. of the total. If 
accepted, this will increase the new money provided 
under the scheme of reorganisation by a correspond- 
ing amount. 

THE OFFICIAL OPENING of the _ International 
Aluminium Pavilion took place recently at the 
Liége Exhibition, and its inauguration is proving to 
be a success. The Bureau International de 
!’Aluminium, who are responsible for the arrange- 
ment and organisation of the pavilion, are receiving 
the co-operation of the prominent aluminium pro- 
ducers of Great Britain and the Continent, and each 
country is well represented at the various stands. 
The centre of the ground floor of the pavilion has 
been devoted to a cinema where films illustrating 
the production and working of aluminium and its 
alloys are shown continuously. Around the hall are 
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situated a number of stands exhibiting the more 
massive applications of the light metal industry. 
There is a demonstration of the various stages in 
the forging of a duralumin propeller from the billet 
to the finished article. Another stand exhibits a 
motor-car chassis fitted with all-aluminium body- 
work, and another, an aluminium alloy lorry. The 
application of aluminium to other individual in- 
dustries is also illustrated. 


Personal. 


Mr. Sypney Bunt, who has for over 60 years been 
in the service of the engineering and foundry firm 
of Messrs. Oatey & Martyn, Limited, Wadebridge, 
Cornwall, retired on June 7. 

Mr. Joun Lestie Scorr, of Messrs. R. & W. 
Hawthorn, Leslie & Company, Limited, Hebburn- 
on-Tyne, has been appointed Lecturer in Naval 
Architecture at Armstrong College, Newcastle, in 
succession to Mr. F. H. Alexander, who will retire 
on September 30 next. 

Mr. Cartes has retired from the 
position of joint managing director of Messrs. John 
Harper & Company, Limited, ironfounders, of 
Albion Works, Willenhall, after an association with 
the firm extending to nearly 50 years. Mr. Retal- 
lack was the recipient of presentations from the 
directors and staff of the company at a gathering 
at the works recently. 

Masor R. Scorr, who for many years has been 
blast-furnace manager at the ironworks of Messrs. 
Bolekow, Vaughan & Company, Limited, has re- 
tired, and has been succeeded by Mr. Charles L. 
Beattie, who has held the posts of blast-furnace 
manager at the Newport and Redcar ironworks of 
Messrs. Dorman, Long & Company, Limited. Mr. 
Beattie will be succeeded at Redcar by Mr. Berkley 
Scott, a son of Major Scott. 

Mr. H. Hurst, who for the past six years has 
been manager of the foundry department of Messrs. 
Thos. White & Company, Paisley, is leaving to 
take over the management of Messrs. James How- 
den & Company’s foundry at Scotland Street, Glas- 
gow. Mr. Hurst is succeeding Mr. Tom Bell, who 
has been in very indifferent health for some time 
and has found it necessary to retire. Mr. Bell is 
a Past-President and an original member of the 


Scottish Branch of the Institute of British 
Foundrymen. 

Mr. G. W. CHALMERS, managing director of 
Messrs. Hurst, Nelson & Company, Limited, 


Motherwell, who is retiring because of ill-health, 
was met by a representative gathering of employees 
in the company’s office on June 6. Mr. R. F. W. R. 
Nelson, chairman of the company, expressed regret 
at the necessity of Mr. Chalmer’s retiral, and in 
handing to him a solid silver tea-service and salver, 
wished him all possible happiness in the future. 
Mr. Chalmers had been associated with the firm 
for over 30 years. 

Mr. Ecpert H. Battarp, who was_ recently 
elected Vice-President of the American Foundry- 
men’s Association, was born on March 3, 1875, in 
Hartford, Conn. From the age of 13 Mr. Ballard 
worked in various departments of the plant of the 
Thomson-Houston Electric Company, Lynn, Mass., 
during school vacations. In 1894 he accepted a 
position as clerk in the steel-foundry department, 
which had just been started. Through Mr. W. P. 
Darling, manager of the steel foundry, he was given 
an opportunity to obtain special training in labora- 
tory and general foundry work in connection with 
his regular duties. A common school education was 
supplemented by night school and correspondence 
course. In 1905 Mr. Ballard resigned to accept a 
position as superintendent of the Massachusetts 
Steel Casting Company, Everett, Mass. This com- 
pany later was absorbed by the. General Electric 
Company. For the past several years he has been 
general foundry and pattern-shop superintendent of 
the General Electric Company at Lynn and Everett. 
Mass. He is a Past-President of the New England 
Foundrymen’s Association and a member of the 
Committee on Industrial Education of National 
Founders’ Association. 

Mr. K. B. Patcu, who has just been 
elected President of the American Foundrymen’s 
Association for the coming year, is secretary of the 
Lumen Bearing Company, Buffalo, New York. He 
was born in Franklin, Honghton, Mich., and re- 
ceived his early education in the public schools of 
Hancock, and Hubbell, Mich., and Buffalo. In 
1897 he entered Massachusetts Institute of Tech- 
nology, but was forced to abandon his studies in 
1900 because of eye trouble. From 1900 to 1901 he 
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was employed by the Buffalo Smelting Works in 

various capacities. In January, 1901, Mr. Patch 

joined the sales organisation of the Lumen Bearing 

Company, Buffalo, and continued in that capacity 

until July, 1904, when he was made manager of 

the Canadian branch at Toronto, Ont. In April, 

1912, he returned to the Buffalo plant to act as 

secretary of the company and plant engineer, anid in 

1913 he was promoted to the position of general 

superintendent of the Buffalo plant. Later he was 

made works manager, but continued as secretary 
through the various changes. Mr. Patch has been 
active in the work of the American Foundrymen’s 

Association for many years, ‘last year acting as 

Vice-President. He has served as chairman of 

many committees, including the Correlation Com- 

mittee, and as a director of the Association. 
Wills. 

Euuiss, J. H., a director of Messrs. 
William Elliss & Sons, ironfounders, 

Bett, W., a director of Messrs. Beck & 
Company, Limited, engineers, of 
Great Suffolk Street, Southwark 

Howarp, James Harowp, a director of 
Messrs. James & Frederick Howard, 
Limited, Bedford, engineers and iron- 


£9,823 


£46.396 


founders .. ™ £86,292 
Waker, W. E., of Saltburn-on-the-Sea, 

formerly chief partner of Messrs. 

Walker, Maynard & Company, Red- 

ear Ironworks _... £77.031 


The Founding of Bronze Gear Blanks. 
(Continued from page 450.) 
metallurgically sound. It would take too long 
to recount the various degrees by which the pro- 
cess reached its present stage of development, 
and‘the author will content himself by describing 


the present results and present methods of 
manufacture. 
The chief attractions from a_ metallurgical 


point of view, which result in the desiderata out- 
lined above being attained, are as follow :—The 
constant agitation of the metal during the whole 
period of solidification results in extremely fine- 
grained structure of heterogeneously-orientated 
crystals. This fine grain size is peculiar to the 
centrifugally-cast blank. If a casting is made in 
an exactly similar mould, but not rotated, the 
grain size, whilst appreciably smaller than that 
of a sand casting, is very considerably larger 
than if the mould had been spun at the correct 
speed. 

Secondly, the centrifugal action ensures auto- 
matic feeding right up to the moment of solidi- 
fication to compensate for the heavy liquid con- 
traction caused by rapid solidification. This is in 
contradistinction to the non-rotated chill or die 
casting where no pressure is exerted by the feed- 
ing runner to force the metal into the mould. 

Thirdly, by regulating the mould temperature, 
speed of rotation and casting temperature, the 
rate of solidification can be adjusted to give a 
structure, as regards relative proportions of 
alpha to alpha-delta, similar to that of the sand 
casting, except that the pattern is much smaller. 
Several of the relative macro- and micro- 
structure of similar sized castings cast by various 
methods are shown in Figs. 1 to 8. Fig. 1 shows 
the average grain size of a sand-cast bronze 
blank, 14 in. dia. by 10-in. bore by 23-in. face 
width, weighing 63 lbs.; Fig. 2 shows the grain 
size of a similar casting, but cast with a ring 
chill on the periphery; Fig. 3 shows the grain 
size of an exactly similar blank cast centrifu- 
gally; Fig. 4 is the microstructure of the sand 
casting magnified 200 dias.; whilst Fig. 5 shows 
the chill-cast blank’s structure near the peri- 
phery. Fig. 6 shows the structure of the chill- 
cast blank away from the chilled portion, show- 
ing the typical porous cavities due to liquid con- 
traction and feeding of the chilled portion; 
Fig. 7 shows the typical structure of a centrifu- 
gal casting at the same magnification of 
200 dias.; and Fig. 8 the structure at a larger 
magnification. 

(To be continued.) 
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Iron and Steel Markets. 


. 
Pig-lron. 
MIDDLESBROUGH.—Resuming business after 


the Whitsun recess, the Cleveland iron market has 
again relapsed into the stagnant condition previously 
outlined in these reports, with, so far, little en- 
couragement to anticipate an early revival of in- 
creased activity either in home or export demand. 
It must, however, be remembered that Cleveland is 
not solitary in its misfortune, the slump in this 
important basic industry being almost general at 
the moment, as instanced in the report of the 
National Federation of [ron and Steel Manufac- 
turers giving the total number of furnaces in blast 
at the end of May as 141, a decrease of 10 since 
the beginning of the month. Further evidence of 
the present position is provided in the fact that out 
of some 90 furnaces on the North-East Coast, only 
33 now remain in blast. These significant figures 
will afford convincing evidence of the existing de- 
pression, for which, unfortunately, it is difficult to 
suggest any immediate solution. On the export 
side, possibly owing to the holidays, the Tees pig- 
iron shipments this month show a marked decline, 
the total for the first ten days having been only 
2,226 tons, compared with 6,358 tons for the corre- 
sponding period of last month. So far, makers, 
despite a decline in coke prices, adhere firmly to 
previous quotations, as follow:—No. 1 Cleveland 
foundry iron, 70s.; No. 3 G.M.B., 67s. 6d.; No. 4 
foundry, 66s. 6d.; No. 4 forge, 66s. per ton. 

A much restricted output of East-Coast hematite 
is now available for the open market, but, unfor- 
tunately,” current sales are distinctly sub-normal, 
and makers are in doubt whether they will be able 
to carry on. Certainly they are not losing business 
if a price concession will secure the order. Even 
small lots can be bought at 73s. per ton and larger 
quantities at 72s. On the North-West 
Bessemer mixed numbers are quoted at 
at works. 

LANCASHIRE.—The local markets for foundry 
pig remain unsatisfactory as far as concerns fresh 
business, consumers mostly holding sufficient stocks 
to keep going over the half-year. The price position 
also continues unchanged, quotations ruling: 
Derbyshire and Staffordshire No. 3, 77s., with 
Scotch brands 94s. to 95s., all per ton delivered 
local station. 

THE MIDLANDS.—At Birmingham, _pig-iron 
markets during the current month have been 
slightly better for business than in May, but even so 
conditions are bad, and consumers are not purchas- 
ing any heavy quantities, nor are they placing for- 
ward contracts at current levels, which are:— 
Northants No. 3, 75s.; Derbyshire and North Staf- 
fordshire No. 3, 78s. 6d., delivered to local stations. 

SCOTLAND.—Business in the Scottish pig-iron 
market remains on restricted lines. Almost without 
exception the founders are on short time and are 
buying pig-iron only as requirements arise. There 
is no alteration in the basis price of 78s. per ton 
for No. 3 foundry f.o.t. furnaces, with a minimum 
of 2s. 6d. per ton extra for No. 1. 


Coast, 
72s. 6d. 


‘Finished Iron. 


At Birmingham this week the market for manu- 
factured material was again on the slow side. 
Orders for crown and nut and bolt iron are very 
few and far between, and the mills are quite unable 
to keep going in a regular manner with the avail- 
able business. Crown bars are offered at between 
£10 and £10 7s. 6d. per ton, and nut and _ bolt 


iron at between £9 and £9 5s. Most of the business 
for the latter type of iron is going to the Conti- 
nental works, which quote down to £5 19s. delivered 
Darlaston works. There continues to be a fair de- 
mand for marked bars and other high-grade iron; 
the former are quoted at £12 10s. at works. 


Steel. 


Small and unimportant buying is all that can be 
reported from the steel market. In Sheffield billets, 
both acid and basic, there is sharp competition for 
any business which shows itself, and Continental 
wire rods at low prices make the position difficult 
for British makers. There is no change in prices. 
Steel production is decreasing and, failing an early 
inflow of orders, more plant is likely to be laid idle. 
Overseas orders are now on a smaller scale than for 
many months. In Sheffield the majority of the 
open-hearth furnaces are out of commission, with 
no definite date for resuming operations. In the 
tinplate market business continues dull, with coke 
qualities quoted at 18s. to 15s. 15d. basis, net cash, 
f.o.b. South Wales ports. 


Scrap. 


Following the Whitsun interruption, markets for 
foundry scrap material are more than usually quiet. 
On Tees-side, merchants look in vain for any sign 
of a better demand, and there is no doubt that 
the trade is passing through difficult times. Supply 
exceeds consumption and prices are very irregular, 
with a definite downward trend. Good ordinary 
qualities of heavy cast iron are saleable in small 
lots at 57s. 6d., and 60s. per ton has been paid for 
machinery quality in convenient sizes. In Scotland 
heavy machinery cast iron is in poor demand at 
66s. for material suitable for foundries, ordinary 
cast-iron scrap to the same specification is 62s. to 
63s., and railway chairs 65s. to 66s. Light metal 
is also easy at 48s. 6d., and firebars at 47s. The 
above prices are all per ton delivered f.o.t. con- 
sumers’ works. 


Metals. 


continuous depression in 
copper values has not, so far, been arrested, and 
last week's market returns indicated very faint 
prospects of an early recovery. The position is 
further complicated by anticipation that the 
American statistics for May will show that stability 
in electrolytic is none too well assured. The general 
demand in the States has declined to some extent 
lately because consumers are well covered into July, 
and, in many cases, even further ahead. 

Closing quotations :— 

C'ash.—Thursday, £49 13s. 9d. to £49 16s. 3d. ; 
Friday, £48 17s. 6d. to £49; Monday, £47 5s. to 
£47 7s. 6d.; Tuesday. £47 2s. 6d. to £47 5s.; 
Wednesday, £46 17s. 6d. to £47. 

Three Months.—Thursday, £50 to £50 2s. 6d.; 
Friday, £49 2s. 6d. to £49 5s.; Monday, £47 10s. 
to £47 12s. 6d.; Tuesday, £47 5s. to £47 7s. 6d. ; 
Wednesday, £47 2s. 6d. to £47 5s. 

Tin.—A further retrogression in tin values will 
sufficiently indicate the unsettled condition of the 
market, quotations again marking lower levels almost 
day by day. It is at least satisfactory to learn 
that the position is receiving the closest considera- 


Copper.—The warrant 
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tion of the Tin Producers’ Association, which has 
in contemplation a plan to concentrate the bulk 
of the 20 per cent. curtailment of output into a 
much shorter space of time than the full year 
originally planned. The plan will probably entail 
the universal closing down of plant for a_ period 
of two months, and, in order to become effective. 
the scheme must become operative at once. 

Official closing prices :— 

Cash.—Thursday, £134 17s. 6d. to £135; Friday, 
£133 15s. to £133 17s. 6d.; Monday, £133 7s. 6d. 
to £133 10s.; Tuesday, £132 10s. to £132 15s.; 
Wednesday, £133 7s. 6d. to £133 10s. 

Three Months. — Thursday, £136 15s. to 
£136 17s. 6d.; Friday. £135 10s. to £135 12s. 6d. ; 
Monday, £135 2s. 6d. to £135 5s.; Tuesday. 
£134 10s. to £134 12s. 6d.; Wednesday, £135 to 
£135 5s. 


Spelter.—There is very considerable overproduc- 
tion of this metal, and the demand is quite unable 
to cope with the supply. Efforts are still being 
made to form a new cartel among the producers. 
but it is surmised that they are meeting with almost 
insuperable difficulties. 

Daily fluctuations :— 

Ordinary.—Thursday, £16 Ills.  3d.; 
£16 lls. 3d.; Monday, £16 8s. 9d.; 
£16 6s. 3d.; Wednesday, £16 7s. 6d. 


Lead.—The market for soft foreign pig continues 
quiet and uneventful, with, however, a_ slightly 
firmer tendency in values, though changes in quota- 
tions are few and unimportant. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £17 17s. 6d. ; 
Friday, £17 16s. 3d.; Monday, £17 15s. ; Tuesday. 
£17 17s. 6d.; Wednesday, £17 17s. 6d. 


Friday. 
Tuesday. 


Book Review. 


Grundlagen des Verzinkens (The Underlying 
Principles of Galvanising), by Dr. Ine. H. 
Basiik. Published by Julius Springer, 23, 
Linkstrasse, Berlin, W.9. Price (paper backs, 
28 mks.; bound, 29.50 mks.). 

The fact that this book is published by Julius 
Springer gives it the hallmark of reliability, 
whilst the author has an international reputa- 
tion as an authority on the subject. In this 
particular book, however, we are afraid he has 
drawn too extensively upon the manufacturers 
of plants and the authors of Papers, of technical 
Papers dealing with galvanising. Of course, this 
makes for completion, but, in general, we admit 
to a bias towards smaller books, based on per- 
sonal experience. The book is excellently illus- 
trated, with 226 pictures and diagrams, and 
carries about 250 pages of text. It is certainly 
comprehensive, and covers every commercial 
method of coating iron or steel with zinc, and 
naturally includes Sherrardising and the Schoop 
process. An important and interesting section 
is devoted to testing the quality of the coating. 
It is pleasing to note that adequate acknowledg- 
ment is given to British workers, such as Ben- 
gough, Turner and Budgin. We consider that 
it is essential that firms dealing with this aspect 
of metallurgy should procure a copy of this work 
for reference, as it is the most important con- 
tribution to the subject made in recent years. 


Telephone : 52 & 53. 


CAST IRON FLANGED PIPES 
2in—12i. & CONNECTIONS. 24 india. 


WE HAVE FIFTY YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
MIDDLESBROUGH. 


Telegrams : “ Ritchie, Middlesbrough.” 
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| 
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TELEPHONE MIDDLESBROUGH 4265 


LN.E.R. HIGH PRESSURE 
COMPOUND LOCOMOTIVE. 


‘CYLINDER PIG IRON. 


BY THELN.ER FORTHE CAST IRON LOW PRESSURE CYLINDERS 


OFTHE ABOVE LOCOMOTIVE THEIR COMPLETE CONFIDENCE 1S THE RESULT 
OF CBR iN ALL THEIR LOCOMOTIVE CYLINDERS. 


WAR NER 6.CO. LTD. MIDDLESBROUGHoxTEES 


TELEGRAMS REFINERY, MIDDLESBROUGH 
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COPPER. 
Standard cash 4617 6 
Electrolytic ee o & 0 0 
Tough ee ee - 5310 0 
Best selected ee 
Sheets ee ee 
Wire bars .. an oe 616 3 
Do. July.. oe -- 5616 3 
| Ingot bars .. oe -- 5616 3 
H.C. wire rods... 58 0 0 
Vf. av. cash, May 53 5 O43 
Do., 3 mths., May SL 
Do., Sttlmnt.,May .. 53 4 2, 
Do., Electro, May - 0 9 63, 
Do.,B.S.,May .. 5910 3} 
Do., wire bars, May -- 61 8 23, 
Solid drawn tubes 124d 
Brazed tubes 123d. 
Wire 84d. 
BRASS. 
Solid drawn tubes 
Brazed tubes 123d. 
Rods, drawn 10d. 
Rods, extd. or 63d. 
Sheets to 10 w.g. .. i -- 93d. 
Wire ee ee oo Oe. 
Rolled metal os 
Yellow metal rods oe +. 63d. 
Do. 4 x 4 Squares oo Tad. 
Do. 4 x 3 Sheets 73d. 
TIN. 
Standard cash - 18 76 
Three months 135 2 : 
135 10 
Straits ee 134 12 6 
Australian .. ee 133 15 0 
Eastern .. 136 10 0 
Banca on - 137 10 O 
Off. av. cash, May 14418 0% 
Do., 3 mths., May 146 15 101% 
Do., Sttimt., May 144 17 6 
SPELTER. 
Ordinary . ee eo 067 6 
Remelted .. 1510 0 
Hard B10 0 
Electro 99.9 18 12 6 
English .. 1615 0 
India 15 0 0 
Zinc dust .. 22 0 0 
Zinc ashes .. os - 4650 
Off. aver., May .. oe 
Aver., spot, May .. -- 1612 9%; 
LEAD. 
Off. average, "May -- 1716 63 
| Average spot, May 17 15 1049 
ZING SHEETS, &c. 
Zinc sheets, English oe 97 O 
Do. V.M. 210 O 
Rods wf © 
Boiler plates ee 2200 
Battery plates .. 00 
| ANTIMONY. 
Special brands, Eng. 08 
inese ee o 
QUICKSILVER. 

Quicksilver os ee 2330 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro-silicon— 
| 25% ** . 7 17 6 
45/500% .. .. «.. 1110 0 
15% oe ee -- 1810 0 
Ferro-vanadium— 
35/50% 12/9 lb. V. 
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WEEKLY PRICE CURRENT. 


Ferro-molybdenum— 


70/75% c. free 4/2 1b. Mo. 
Ferro-titanium— 

23 (25% carbon-free 9d. Ib. 
Ferro-phosphorus, 20/25% .. £16 0 0 
Ferro-tungsten— 

80/85% . Ib. 
Tungsten metal powder— 

98/99% 2/10} Ib. 
Ferro-chrome— 

2/4% car. ° £30610 

4/6% car. - £23 10 O 

6/8% car. £22 7 6 

8/10% car. £22 0 0 
Ferro-chrome— 

Max. 2% car. es -. £33 10 O 

Max. 1% car ee -. £37 17 6 

Max. 0.70% car. .. £3915 


70%, carbon-free . Ib. 
Nickel—99% cubes, or pellets £175 0 0 
Ferro-cobalt .. 9/7 Ib. 


Aluminium 98/99% . -- £95 0 0 
Metallic chromium— 

96/98%, 2/7 Ib. 
Ferro-manganese (net)— 

76/80% loose -. £1115 0 

76/80% packed -. £12 15 0 

76/80% export .. - £1110 0 
Metallic manganese— 

94/96% carbonless 1/4 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 2 
Finished bars, 18% tungsten £0 3 0 

Per lb. net, d/d buyers’ works. 
Extras— 

Rounds and am 3 in. 


and over 4d. Ib. 
Rounds and squares, under 

¢in.tojin. .. 3d. Ib. 
Do., under } in. to in... 1/- 1b. 
Flats, } in. x din. to under 

lin. x fin... 
Do., under x fin. .. 1/-Ib. 
Bevels of approved sizes 

and sections .. 6d. Ib. 
Bars cut to length, 10% extra. 

SCRAP. 

South Wales— #04 8s. d. 
Heavy steel 217 Oto2 18 0 
Bundled steel and 

shrngs. . 212 6to2 16 6 
Mixed iron and 

steel ° 210 Oto2 12 0 
Heavy castiron 215 Oto217 6 
Good machinery for 

foundries. . 217 Oto2 18 

Cleveland— 

Heavy steel ee oe 38 
Steel turnings es oe 3 40 
Cast-iron borings .. - 200 
Heavy forge ee - $10 0 
W.L. piling scrap .. - 83650 
Cast-iron scrap 217 6to3 0 0 

Midlands— 

Ord. cast-iron scrap - 3 5 0 
Heavy wrought 3 5 0 
Steel turnings 112 6 
Scotland— 
Heavy steel oe o 212 6 
Ordinary cast iron - 3833 6 
Engineers’ turnings 240 
Cast-iron borings .. 20 6 
Wrought-iron piling o 288 6 
Heavy machinery .. o 8 66 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. - 48 00 
Brass -- 32 0 0 
Lead usual draft) -- 1510 0 
Tea lead - 12200 
Zinc. . ¢ 
New aluminium cuttings . 60 0 0 
Braziery copper .. - 4 00 
Gunmetal .. ° -- 422 0 0 
Hollow ot ° -- 100 0 0 
Shaped black -- 7% 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 
Foundry .. oe 70/- 
Foundry No.3... oe 67/6 
Foundry No.4... 66/6 
Forge No. 4 ee ee 66 /- 
Hematite No.1 .. ee 72/6 
Hematite M/Nos. .. oe 72/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 85/6 
»  ad/d Birm. .. 90/6 
Midlands— 
Stafis.common* .. 


» No. 4 forge* +“ 73/6 
» No.3 fdry.* oe 78/6 
i 


ps. basic 
Cold blast, ord. .. _ 
» rolliron .. 


Staffs foundry No. 3 


Northants forge* .. ee 70/- 
fdry. No. 3* os 75/- 
Derbyshire forge* .. - 73/6 
fdry. No.3* 78/6 
basic® .. 
*d/d Black Country dist. 
80/6 
‘oun 0. ° 
0.3 78/- 
Hem. M/Nos. ° 81/- 
Sheffield (d/d district)— 
rby forge 68/6 
»  fdry. No.3 73/6 
Lines. forge ‘a 70/- 
»  fdry. No.3 .. 75/- 
E.C. hematite oe 88 /- 
W.C. hematite ee 88/- 
Lines. (at furnaces)— 
Forge No. 4 oe oe 
Foundry No.3... 
Basic oe ee ee 
Lancashire (d/d eq. Man. “i 
Derby forge oe 72/- 
fdry. No.3 .. oe 


Dalzell, No. 3 (pei to 107 m8 


Summerlee, No. 3 . 


Glengarnock, No. 3. 


Gartsherrie, No. 3.. ee 94/6 
Monkland, No.3 .. oe 94/6 
Shotts, No. 3 on Pa 94/6 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 


consumers’ station for steel. 


Iron— 
Bars (cr.) 10 15 0 
Bot and bolt ion 9 0 0t0 9 5 0 
Hoo 1015 0 
Marked bars (Stafis) fot. 12 10 0 
Gas strip .. 1015 0 
Bolts and nuts, # in. x 4 in. 15 5 0 

Steel— 

Ship plates 815 Oto 817 6 
Boiler plts. 915 0tol0 10 0 
Chequer plts. oe -- 1012 6 
Joists 810 0 
Rounds and squares, 3 in. 
to 5} in. 
Rounds under 3 in. ‘to Pin. 
(Untested) 800 
and upwards 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over5in. 817 6 
Rails, heavy we - 810 0 
Fishplates .. 300 
eats (Staffs) 9 5 0to9 15 0 
Black sheets, 24g... 
Galv.cor.shts., 24g. 
Galv. fencing ‘wire, 8g. plain 12 0 0 
Billets, soft.. 6 0 0t0610 0 
Billets, hard 710 O0to8 0 0 
Sheet bars .. 515 Oto6 5 0 
Tin bars... 6 2 6to6 5 0 
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PHOSPHOR BRONZE. 
Per Ib. basis. 


Strip .. 
Sheet to id wg. 1/2 
Wire oe oe ee 1/3} 


Tubes .. oe ee ee 1/6} 

Delivery 3 cwt. free. 

10% phos. cop. £40 above B.S. 

15% phos. cop. £50 above B.S. 

Phosphor tin (5%) £30 above 

price of English ingots. 
C. Cuirrorp & Son, Luowrrep. 


NICKEL SILVER, &c. 
per lb. 
9d. to 1/3 
1/3 to 1/9 
1/3} to 1/9} 


1/34 to 1/94 
1/4 to 1/10 


Ingots for raising ee 

Rolled— 
To Q9in.wide .. 
Tol2in. wide .. 
To liin. wide... 
To 18 in. wide oe 
To2lin. wide .. 1/4} to 1/10} 
To 25 in. wide 1/5 tol/ll 

Ingots for spoons and forks 9d. to 1/5, 

Ingots rolled to spoon size 1/-to 

Wire round— 

3/0to10G. .. -- to 2/1} 

with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. - BW. 
No. 2 foundry, Valley - 18.50 
No. 2 foundry, Birm. . 14.00 
ic -. 20.26 
Bessemer .. os we -- 20.76 
Malleable .. -- 20.76 
Grey forge 19.76 
80% 94.00 
O.-h. rails, h’y, at mill . 43.00 
Billets .. 33.00 
Sheet bars -- 33.00 
Wire rods - 36.00 
Cents. 
Iron bars, Phila oe 
Steel bars - 1.%5 
Tank plates 1.70 
Beams, etc. 1.70 
Skelp, grooved steel 1.80 
Skelp, sheared steel 1.80 
Steel hoo 2.20 
Sheets, black, No. 2.56 
Sheets, galv., No. 24... 3.20 
Sheets, blue an'l'd, No. 13 
Wire nails. . oo oe co 
Plain wire. . oe 2.30 
Barbed wire, galv v. a ee 2.80 
Tinplates, 100-lb. box .. $5.26 
COKE ovens). 
furnace -- 18/-to 22/- 
Durham and Northumberland— 
» foundry.. -- 14/6 to 15/6 
» furnace 14 - to 14/6 
Midlands, foundry os — 
» furnace oe 
TINPLATES. 
f.o.b. Bristol Channel ports. 
I.C. cokes .. 20x14box .. 18/- 
28x20, .. 36/- 
20x10, .. 26/14 
183x14 ,, 18/103 
C.W. .. 16/6 
oo 268X290 33/6 
20x10, .. 23/6 
Terneplates. . 28 x 20 32/6 per 
box basis f.o. b. 


SWEDISH CHARCOAL IRON & STEEL. 
-iron -- £6 0 0 to £710 0 

Bars, hammered, 

basis -- £1710 Otof£18 10 0 


£15 17 
£10 0 
£32 0 
£20 0 


6 to £16 15 
Oto£l2 0 
0 to £33 
0 to £24 0 


dead soft, steel£1l 0 Otof£l4 O 
All per English ton, f.o.b. Gothenburg. 


|_| 
_ Ww 
i 
| 
Pi 
Hi 
Ca 
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rods, rolled, 
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Keg steel .. 
Faggot steel 
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«3 
on 


BBE 


= 


jvnE 19, 1930. FOUNDRY TRADE JOURNAL. 17 
TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Over } in. up to 6 in. £ s. d. € & 
Tubes. Fittings. Jun 12 58 0 Odee. 50/- June 12 .. 136 0 Odec. 15/- June 12 .. 16 1 .S ine. 1/3 
Gas 624% 473% 13 57 0 0 ,, 20/- 13... 13415 0 25 /- ie 13... 1611 3 No change 
Water 583% 424% 16 54 0 0 60 /- 16 .. 13410 0 ,, 5/- 16... 16 8 2/6 
Steam 55% 374% 17 54 0 ONo change 17... 13310 O ,, 20/- 17 16 6 26 
extra Ree. = 18 .. 13410 Oine. 20- 18 16 7 Gine.. 13 
= Copper (cash) Standard Tin (cash). Zine Sheets (English). Lead (English). 
Jun 12 .. 4013 9 dec. 21/3 June 12 134 17 6 dec. 10/- June 12 .. 27 0 O No change June 12 19 10 : No che ange 
uw 32.6 16 133 7 6 ,, 7/6 16 277 0 0, 16... 19 5 O Nochange 
Exports of Iron Castings in May and the five months 1930, compared with May and the five months 1929. 
| Five Five Five Five 
months, months, months, | months 
Buitpers’ Castincs— | Tons. Tons. Tons. Tons. £ £ £ £ 
Stoves, grates, etc., cisterns, baths, etc., and cooking | j | 
and washing boilers— | | 
To Argentine Republic 337 122 | 1,024 | 913 | 15,408 | 4,266 47,852 36,577 
» British South Africa .. 495 188 | 1711 | 952 17,178 8,452 60,062 38,761 
- » India a 198 | 125 | 821 713 7,521 | 5,123 | 31,612 26,043 
Australia . 41 | ll | 304 211 3,183 725 | 18,698 12,472 
New Zealand .. 169 | 96 646 494 6,186 5,884 | 42,817 29,541 
+ Other Countries 926 | 908 | 4,286 4,331 42,775 40,155 | 193,089 194,406 
Total é | 2,166 1,450 | 8,792 7,614 | 92,251 64,605 394,130 | 337,800 
Pipes AND | | 
To Argentine Republic 1119 1,552 | 12,881 | 6,770 10,484  =—s-15,290 124,256 64,578 
British South Africa 1,258 196 3,421 | 3,883 —«-15,397 3,386 | 43,468 42,846 
‘ Pn India .. 418 278 | 1,756 1,701 | 4,151 | 3,836 | 25,686 24,778 
», Straits Settlements and Malay States 2,222 99 | 11,210 2,319 17,245 | 1,459 81,627 23,010 
Ceylon 673 151 | 1,037 440 6,323 | 1,391 | 10,273 5,213 
». Australia ‘ 453 37 | 2,572 | 496 4,451 | 909 | 25,898 8,663 
» Other Countries : 6,187 | 6,702 | 25,804 | 37,636 | 85,997 | 79,248 | 310,592 419,467 
Total 12,330 | 9,015 | 58,681 | 53,245 144,048 105,519 | 621,800 588,555 
HoLLow-waRE— 
Cast, not Enamelled, and Cast, Tinned . es 21 | 350 | 1,957 | 1,849 15,813 | 10,540 71,117 58,793 
» Enamelled . 70 | 73 346 | 318 6,504 | 6,731 31,036 28,299 
Castinos, in the | | 
Iron .. 204 129 | 568,175 | (6,867 6,960 | 20,411 34,136 
Steel . | 148 | 140 444 | 936 | 5,389 | 7,347 | 18,959 36,413 


WILLIAM JACKS 


“WINCHESTER HOUSE, OLD BROAD 


18, 


BENNETTS HILL, 


BIRMINGHAM. 


ST., LONDON, E.C.2._ 


All grades FOUNDRY, HEMATITE, BASIC, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE, 


SPECIALS, &c. 


WILLIAM JACKS COMPANY, 


19, ST. VINCENT PLACE, 
GLASGOW. 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-. 


(A remittance should accompany instructions.) 
SITUATIONS VACANT AND WANTED. 
PRACTICAL Foundryman, 17 years’ experi- 


ence in large and small castings, also 
training in salesmanship, desires progressive 
position; would consider partnership.—Box 540, 
Offices of THe Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


A PPLIC ATIONS invited from competent 
* Foundrymen, fully experienced making 
Chilled Rolls, to go ont to Australia for at 
least 12 months. State age, experience, re- 
muneration expected, present position, and 
when available.—Write, P. c/o Streets, 
6, Gracechurch Street, E.C.3. 


RAZIL.—Required for Sao Paulo, first-class 
man to take charge under Works Manager 
of complete wire-drawing plant for copper, 
brass, etc. Only those with full experience in 
all branches of wire-drawing need apply. Ex- 
perience in rolling-mill work desirable, but not 
essential. Must be able to get output and 
handle men. Generous terms to the right man. 
Write in confidence, stating age, contract 
term, salary, married or single, and fullest 
particulars of experience, to Box 288, SELLs 
ADVERTISING OrFices, Fleet Street, E.C.4. 


\ TJANTED, Foreman for Motor Cylinder 

Foundry in the Midlands. Must be ener- 
getic and good disciplinarian, and have a full 
knowledge of up-to-date methods of mass pro- 
duction. Only expert men need apply. Good 
salary will be paid to the right man.—Apply, 
stating age, experience, etc., to Box 540, Offices 
of THe Founpry Trape Jovurnar, 49, Welling- 
ton Street, Strand, London, W.C.2. 


TORKSHIRE REPRESENTATIVE.— 
Special Pig-iron Manufacturers require 
Representative tor Yorkshire. Liberal terms 
offered to suitable man, who must have active 
personal connections amongst foundrymen.— 
Applications only considered from those who 
send fullest particulars in strictest confidence 
to Box 538, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


AGENCY. 


A GENTS, with proved connections only 
among foundries, to sell remunerative 
specialties.—Write, with full particulars of 
ground covered, to Box 534, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PROPERTY. 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


PATENTS AND TRADE MARKS. 


HE Proprietors of British Patent Nos. 
166452 and 170124 are prepared to sell the 
patents or to license British manufacturers to 
work thereunder. They relate to the manufac- 
ture of wrought iron.—Address: Bovutr, WapDE 
& Tennant, 112, Hatton Garden, London, 
E.C.1. 


PATENTS AND TRADE MARKS—Continued. 


HE Proprietor of British Patent No. 247482, 
dated September 4, 1925, relating to 
** Walls for Furnaces,”’ is desirous of entering 
into arrangements by way of a licence or other- 
wise on reasonable terms for the purpose of 
exploiting the above Patent and ensuring its 
practical working in Great Britain.—All in- 
quiries to be addressed to B. Sincer, Steger 
Building, Chicago, Illinois. 


ROTECT YOUR IDEAS.—Free, Advice 

and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—Kinc’s Patent 
Acency, Limirep, 1464, Queen Victoria Street, 
E.C.4. 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1930 edition. Price 
42s., bound in cloth.—InpustRIAL NEWSPAPERS, 
Lrp., 49, Wellington Street, Strand, London, 
W.C.2. 


MACHINERY. 


WYOR Sale. Portable Sandslinger, very little 
used.—Further particulars from PaisLey 
Founpry, Abbotsinch, Paisley. 


QAND MIXERS. — New and _ Secondhand 

Ask us to quote—W. Breatry & Com- 
PaNy, LimiteD, Prospect Works, Hawksley 
Avenue, Sheffield. 


THOS: W. WARD, LTD. 


100-b.h.p. Horizontal Cold-starting Crude Oil 
Engine, by RUSTON HORNSBY. 

Petrol-driven Diaphragm Suction Pump, 3 in. 
suction, 4,000 galls. per hr., on four iron 
wheels. 

4-h.p. Oil Engines, by WORTHINGTON. 
Bargains. 

10/9-b.h.p. Refined Oil Engine, on 4 road 
wheels. 

5-ton BUTLER LOCO, STEAM CRANE, 
45-ft. jib; 4 ft. 8 in. and 7 ft. 0 in. gauges; 
all motions; 100 lbs. w.p. 

1921 MAKE 6-WHEEL  13-in. LOCO- 
MOTIVES (Manning Wardle); copper firebox, 
brass tubes; 160 lbs. w.p. 

FOUNDRY LADLES, various types and 
sizes. 

PRESSURE RECEIVERS, 24 ft. 0 in. x 
4 ft. 6 in.. hydraulically tested to 300 Ibs. 
er sq. in. 

4.000 ft. of 4-in. Wrought Iron Screwed and 
Socketed Piping. in lengths of about 18 to 
21 ft., to British Standard Specification and 
tested to 270 lbs. hydraulic pressure. 


(ASK FOR “ ALBION ” MACHINERY 
CATALOGUE. ) 


ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


GANISTER, best quality for cupolas, also 
for Steel Works.—Astsury Sizica Com- 
pany, “‘ The Brooms,’’ Park Lane, Congleton. 


ATTERNS IN WOOD AND METAL for 
all branches of Engineering. Moulding 
methods carefully considered.—Furmston & 
Lawtor, Letchworth. 
URIC CUPOLA FLUX in Block Form 
cleanses and desulphurises all cupola 
mixtures. No increase in cost of mixtures, but 
actual saving obtained, owing to the production 
of better metal and owing to less wear on the 
furnace linings. 

Over 600 foundries have testified to the 
advantage of using ‘‘ Puric.’’ Send for trial 
ewt.—Write, Beecrorr & Partners, 
The Foundry Chemists, Retort Works, Mappin 
Street, Sheffield. 


Foundry Consultants and Advisors. Analyses 


and Testing carried out at low rates at The 
Laboratories, St. Peter’s Close, Sheffield. 


MISCELLANEOUS—Continued. 


wax CORE VENTS Tapers, 1 lb. each, 

Black and Yellow, best quality; all sizes 
in stock; latest reduced prices.—WmM. OLSEN, 
Limitep, Cogan Street, Hull. 


ON-FERROUS CASTINGS. — Inquiries 
solicited from the Trade. Prompt atten- 
tion; first-class products; reasonable prices.— 
Precision Castines, Limirep, Lincoln Street, 
Wolverhampton. 


"Phone: 287 SLOUGH 


CRANE LADLES 


12 Ton STEVENSON £46 
10 Ton PENMAN as new £44 
8 Ton EVANS new... .. £40 
5 Ton EVANS new... . £32 
3 Ton CONSTRUCTIONAL £24 
2 Ton McNEIL £21 
1 Ton EVANS £16 


All have usual Worm and Bevel Gear. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. _ PLEASE SEND FOR LISTS. 


BUY FROM ME AND SAVE MONEY 
Foundry Machinery 
han 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


PETER 


ONE EXCEPTION 


With one exception Peter is an ordinary 
little fellow. Chubby, likeable, just five 
and-e-helf, full of life and fun, and on occa- 
sions—be it admitted—of naughtiness., 
Just now Peter’s rather important, for this 
is his first term at school, and he’s grap- 
ing with the intricacies of “ABC” and 
*Twice Two”: dificult subjects to all men 
ef five-and-a-half, but even more difficult 
in Peter’s case beoause—bad luck—he’s 
totally blind. That’s his One Exception. 
Peter learns reading, writing, and ‘rith- 
metic through the medium of “ Braille ”’— 
dull stuff compared with the ooloured 
Picture books of most five-and-a-halfs. How- 
ever, he’s a stout lad is Peter, and he’s 
making great progress. 
Would you like to know more about him? 
How, in spite of his “One Exception,” he 
is being educated and, when older, tech- 
Mically trained and usefully employed. 
There is a long waiting list of “ Peters” 
throughout the British Isles, for whom 
training and accommodation must be pro- 
vided in the immediate future. 
Will you help with a donation or annual 
subscription? Any eum, large or small, 
will be gratefully received. 
Here's a suggestion. Your eyesight is worth 
3d. a year to you. Send Peter and his 
handicapped pals 5d. for every year you've 
hed it. Now, please, in case it slips your 
Memory. Good idea? 


The Chairman, 
SCHOOL FOR THE BLIND 

FOUNDED 1888) 
SWISS COTTAGE, LONDON, N.W.3 


RYLAND’S DIRECTORY 


[2,200 pages 83” x 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


1930 EDITION. 


ORDER YOUR COPY NOW. 
PRICE 42/- BOUND IN CLOTH. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2. 
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REFRACTORY 


‘CUPOLINE Storage Depots 


at Middlesbrough, Leith, 
Newport (Mon.), 

ewcastle - on- Tyne, 
Liverpool and London. 


Please Write Wire or Phone — 


Robson Refractories / 
36 North Road, LTD 7 


\ Darlington, DURHAM. 
Wires: CUPOLINE ,DARLINGTON 


You cant beat 


4 
| you 
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i, 
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Makers of The Osborn Patent Cupola Spark Arrester 


Advantages : 
Immunity from Sparks and Grit. Important Labour Saver. 


Avoi to Roofs, choki {G Conducts the Grit and Dust down to or through 
the Charging Platform, where they can be 


Prevents danger of Fire. dropped into a cart without handling. 
Cannot get overheated, being lined with Constructed in sections to facilitate erection. 
Firebricks. Can be fitted to existing Cupolas. 


This illustration represents Geared Ladles 
up to 2 tons capacity. 


Two Drop Bottom Rapid Cupolas, and Duplex Osborn 
Patent Spark Arrester, with down-take tube to conduct the 
dust down to or through the charging platform. 


This illustration represents Geared Ladles 
from 2} to 10 tons capacity, fitted with 
oil-tight gear cover. 


DAVIES SON 


RAILWAY IRONWORKS, 
WEST GORTON MANCHESTER 


———Also Makers of——— 


FOUNDRY CUPOLAS AND LADLES 


Telegrams—* TUYERE, MANCHESTER.” ADMIRALTY LIST. Telephone No.—0070 EAST. 
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A NEW 
DESIGN 
IN 
DRY ERS— 


Delivers hot air in a practically DUSTLESS CONDITION. 
Coring up may now be done in the green state and no open~ 


ing of the mould is necessary before casting. 


KETIN 
MOULD DRYER 


Its outstanding features are: 


1. It cannot burn the mould. It is so constructed that the temperature 
cannot go beyond 380° C. 


2. Owing to complete internal combustion of gases noxious or danger- 
ous fumes cannot be g.ven off. 


3. It does not give off dust thus enabling cores to be put into position 
before drying commences. 


4. Before drying is commenced the mould may be completely finished and 


closed. 

5. Casting may take place immediately drying is finished as it is im- 
possible to injure the face of the mould or for dust to enter. 

6. Compared with the old method of drying, considerable economies are 


YERS effected in wood, coke, bars, plates, bricks, labour and time. 
KETIN PORTABLE DR 7. Maintenance is practically nil and repairs after months of constant 
for the drying of large Moulds use are negligible. 
in Steel and I ronfoundries. 8. Reaine little control as they function from 5 to 10 hours on one 
charge. 
We are also Agents for the SOLE DISTRIBUTORS :— 


22/23, 


Laurence Pountney Lane, 
London, E.C.4. 
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stoves 


high. 
application 
Plenum 


damper 


over each 


Messrs. 


Core drying stoves... at 
J. Blakeborough & Sons L”’ Brighouse 


converted to PLENUM system 


When your foundry is faced with greater 
demands on its stoving capacity there 
are two ways of tackling the problem. 
You can either build new stoves, or it 
may be possible to speed up drying 
times and get out say three dries where 
you only had _ two before. Messrs. 
Blakeborough were recently placed in this 
position, and after thorough invest gation 
decided that the application of the Plenum 
System to their existing stoves would give 


core and mould 


moulding machines 
ing stoves 


oilsand mixers 


sand drying plant 


them the increased capacity required. 
To-day in addition to having faster drying 
(it is impossible to dry faster than 
Plenum) they have reduced fuel costs and 
obta:ned that all important advantage of 
uniformity in drying. If you are in any 
way dissatisfied with the efficiency of 
your drying equipment, or are considering 
the installation of new stoves, may we 
have the opportunity of tackling your 
problem ? 


furnaces 


sand mixing and 
conveying plant 


Royer sand mixer 
swing grinders 


PNEULEC LIMITED - Mafeking Road - Smethwick - Near BIRMINGHAM 


The size of the four 
illustrated 
one 22’ 3” x 14’9” x 
14’ high, one 22’ 3” x 
8’ x 9 high, and two 
as” x 1276" x 
Since 


System all 
stoves are fired from 
one firebox with flue and 
arrangement, 
giving complete control 


dividually. Weare able 
to reproduce this photo- 
graph by courtesy of 
J. Blake- 
borough & Sons, Ltd. 
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Our up-to-date CHEMICAL and METALLURGICAL 
LABORATORIES, which are under the control of a highly 
efficient staff of Chemists, are prepared to undertake the 
following classes of work, with the utmost despatch, 
consistent with absolute accuracy, at rates which are lower. 
than have ever been quoted for similar classes of work 
previously, in this country. 


1. 
2. 


Chemical analyses of Steel, Cast Iron, and Non-Ferreous Alloys. 
Quantitative and qualitative analyses of Oils, Sands and 
Refractories, Plumbago, etc. 

Physical tests for Tensile, Impact, Transverse, Hardness, etc. 

Consultations on all specifications and Foundry problems, 
practical and technical. 

Service and Research Investigations into defective material and 
new or existing processes. 

Micro-photographic work. 

Sampling of Ores and Alloys, at any Port in Great Britain or 
on the Continent. 

Tests on Moulding and Core Sands. 

Modern Engineering and Foundry practice demands close 
supervision for the uniformity of Raw materials, and co- 
ordinance in the process of manufacture. This can only be 
accomplished by the aid of the Laboratory. _ 

For such purposes, we have at great expense, established our 
Laboratories, which are equipped with the latest apparatus 
available. 

Accuracy with simplicity of statement is the key-note of our 
work, which will be invaluable in the elimination of waste, the 
solution of daily problems, the improvement of quality and 
output, and the reduction of costs. 


PRICE LIST WILL BE FORWARDED ON APPLICATION. 


YEFORDATH —HAMBLET WKS. 


ENGINEERING@L? WEST BROMWICH 


TELEPHONE TELEGRAMS 


W. BROMWICH, 0549 ‘METALLICAL” 


JUNE 26, 1930. 
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“ Blackman” Stream- 
Fan, with 
S| motor, giving a cooli 
effect to furnace workers in 
a Rolling Mill. Each unit is 


parts of the Works as re- 
quired. This type is made 
in all sizes. 


JAMES KEITH & BLACKMAN CO. ITD. 
Telephones: Central 7091 to 7097. 


VENTILATING 


type, or Portable, as illustrated, form a 
ready and inexpensive means of ven- 
tilating the various departments of your 
Workshops, Foundries, Furnace Shops, Engine 
Rooms, etc. Hundreds of thousands of them 
are in use—large numbers in Engineering 
firms. They are highly efficient, and the 
fact that many of them supplied 20/30 years 
ago are still “going. strong’’ is evidence of 
their perfect design and strong construction. 


icy VENTILATING FANS, Wall 


Write for Catalogue VI 
giving full particulars 
and prices of our 
various types and sizes 
of BLACKMAN Fans. 


V'EAD OFFICE: 27, FARRINGDON AVE., LONDON, E.C.4 
lelegrams : “ James Keith, Phone, London.” 


BADISCHE 


DURLACH 


SAND BLASTING MACHINE 
WITH ROTARY TABLE. 


Rotary Table Sand Blast Machines. 


These machines are made in four types and in table sizes from 30 inches 
up to 90 inches diameter. They are operated by one to three oscillatory 
or revolving nozzles sweeping the whole table area. 

Small type D T and large type D can. be alternatively used as chamber 
machines with the revolving table stopped for cleaning complicated 
or steel castings. 

The blasting sand is fed to the nozzles either by gravity or under 
pressure through single or twin chamber apparatus. 

The machines include an elevator and various dust exhaust outlets to 
enable the constant re-use of the blasting sand. 


Machines are built for all pressures up to 80lbs. for producing 
enamelling surfaces. 


Send us particulars of your requirements. 


Sole British Agents: 
JOHN A. SMEETON Ltd., 


Telegrams : SMEETOLIM, SOWEST, LONDON. Telephone: VICTORIA 9917. 
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THE | 


HERRMANN SYSTEM 


FOR DRYING CORES AND MOULDS IN ONE NIGHT USING REFUSE. 


*GIPO™ 


FOR MAKING PATTERN PLATES. 


ZIMMERMANN 


MOULDING MACHINES. 


PLASTIC REFRACTORY. 


BY PRACTICAL MEN—NOT “ THINKERS.” 


METALLIC CEMENT 


IN TINS FOR IRON AND STEEL CASTINGS. 


DE-SULPHURISOR 


FOR USE IN THE CUPOLA. 


BRASS FLUX 


CLEANS SKIMMINGS, SWARF, ETC. 


THOMAS E. GRAY & Co., Ltd., 119 HIGH HOLBORN, LONDON, W.C.1 


Telegrams : ESTABLISHED 1877. Telephone : 
SILACENE, HOLB. LONDON. HOLBORN 5081. 
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Tie: Simpson Intensive Sand Mixer, the sole manufacturing and selling rights of which we hold 
for the British Empire, France and Belgium, was introduced by us to British Foundrymen only 
three years ago. This machine is well known and highly valued in America, the country of its 
origin, where considerably over 1,200 machines are in use. Since its introduction into this country 
the Simpson Intensive Sand Mixer has become very popular, and in England alone there are scores of 
the machines in daily operation, eight English foundries accounting for more than twenty. The success 
of the Simpson Mixer lies, of course, in its superior design, its excellent workmanship, and its undoubted 
high efficiency. This machine gives larger outputs and better mixed sand than its competitors, and 
at the same time uses less power and labour. The machine has been designed with a view to the 
easy adoption of devices permitting still further labour and power economies, and, as a natural develop- 
ment, have followed the Simpson Bucket Loaders and, later, the August Aerator. By the use of these 
further aids to efficiency, charging the machine becomes a simple matter requiring the absolute mini- 
mum of labour. As charging of the bucket loader can proceed simultaneously with mixing of the 
previous batch in the mixer, time is saved and outputs increased, and, as the aeration of the mixed 
sand is accomplished automatically, as the sand is discharged from the mixer, aeration of the sand 
is obtained at no expense what- . ever of labour or time. A further 
development, the August Bye- pass Aerator, permits of the bye- 
passing of such sand as, for /* example, oil core sand, does not 
require aeration. Both these natural developments, 
the bucket loader and the Aerator, are further- 
more driven from the main shaft of the mixer, as 
the various operations of hoisting, mixing, 
and aeration are not simultaneous, the 
total power load is only very slightly 
greater than that of the mixer alone. 
We illustrate here the No. 2 size of Simpson 
Intensive Sand Mixer, this has a pan dia- 
meter of 6 feet. We stock also the No. 1 size 
with a pan diameter of 4 feet and the No.0 
with a pan diameter of 3 feet. The 
No. 3 size machine has a pan dia- 
meter of 8 feet. August Aerators 
are fitted, when specified, to all 
sizes. Bucket load- ers for all sizes 
are also supplied. These four sizes 
of machines cover 335 outputs ranging 
from one to fifty tons of sand per hour. For larger requirements a continuous Simpson 
Mixer covers outputs up to 90 tons of sand per hour. All types of sand mixers, from simple recon- 
ditioned mixtures to complex oil sand mixtures, can be and are being mixed in these machines. The 
machines can be operated as units with or without the additional plant of loaders or aerators, or can, 
with equal ease and efficiency, be incorporated into sand-treating plants of any size to meet any 
requirements of sand treatment. 


As a natural corollary to the Simpson Mixers, we design, manufacture, and install composite 
sand-treating plants for the cleaning, cooling, and reconditioning of all types of foundry sand. 


You cannot ignore the advantages of these developments and progress. It is a duty to your own 
business success to consult us. 


AUGUST’S MUFFLE FURNACES, LTD. 


KING CROSS, HALIFAX, 
ENGLAND. 
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TELEGRAMS: 


COLMAMOULD RAND LONDON. 
TELEPHONE: 
TEMPLE BAR 8165. 


MIXES 

AERATES 

CONDITIONS 
COOLS 

FOUNDRY SAND 


Q 
ul 
a 
a 


SEPARATES & 


D, LONDONw.c2. 


> 


BRITISH BUILT. 


ENGLISH PATENT Nos. 
4, SOUTHAMPTON STREET, 


1 


EQUIPMENT 
STRAN 


FULL INFORMATION ON REQUEST 


Thrower has many exclusive labour-saving 


applications, such as filling overhead 


sand bins, conveying from one location 
to another quickly, cooling sand, &c. 


standing value to every progressive foundry. 


machine the COLEMAN PROSAMA Sand- 
These features make the machine of out- 


While primarily a _ sand- conditioning 


ROSAMA 


SAND THROWER 
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\ 
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For intri he 
or intricate castings the 
finest Core P ition i 
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do ubtedly LINABOND. 
Paper Makers Chemicals Led. 
Cory s Wharf, Erith. 
Telegrams: Superior Erith. 
Telephone : Erith 214. 
INDEX TO ADVERTISERS. 
PAGE PAGE PAGE PAGE 
Acheson, E. G., Ltd. . 27 Electric Furnace Co., Ltd. .. _- Macdonald, John, & Son _ Smith, Edward, Ltd. od _— 
Akrill, Cc, & Co., Ltd. 24 English Steel Corp., Ltd. 1 Macnab & Co. Smooth-On Mfg. Co.. 
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Baxter, W. H., 28  Gossell & Son, Ltd. Park Gate Iron & Steel Co. | 
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Bradley & Foster, 7 Universal System of Machine 
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British Pigirons, Ltd. Ki 3 Harrison Bros. (Bngiand), | Ltd. 22 ~— Duffryn Steam Coal Co., 
ritish Reverberatory Furnaces, 
Ltd. & Co. Pulzer, 8. & Son, Lid. — Vickers, Thos., Ltd... .. — 
Brown, J., & Co., Ltd. - —  Hingley, N., & Sons Ltd. Purimachos, Ltd...  Viozone, Ltd. 
Buckley & Taylor, Ltd. Hope Works Co., The Vosswerke, A.-G. .. ee 
on Nickel Hunt, F. L., & Co. .. 
of the Mon ckel Co., 
Jackman, J.W.,&Co.,Ltd. .. 2 Walker, = 
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Foundry Equipment Co., 49 Refractories, Ltd. .. Wataon’s (Metallurgista), Lid. a 24 
Colville, D., & Sons, Ltd. -. 29 Keith, James, & Blackman Co.,Ltd. 9 Roper, E.,&Co. .. 22 td avigation 
Consett Iron Co., Ltd. 30 Bros. (Stourbridge), Ltd.” .. 26 Whittaker, W., & Sons, Ltd; 29 
Constructional Engg. Co., Ww Coal & Iron Co.. Ltd. 
Cumming, Wm., & Co., Ltd. igan 
Salter, T. E., Wild-Barfield Electric Furnaces, 
Le Personne, L., & Co. an 1 Sankey, J., & Sons, Ltd. Ltd. os 
Leyland Motors, Ltd. Scottish Tar Distillers, Ltd. Wilkinson, Thos., & Co., Lta 
Davidson & Co., Ltd. . 481 Lilleshall Co., Ltd. .. ee = Sheepbridge Coal & Iron Co., Ltd. ini Willson Products, Ined. _- 
Davies, T., & Son 5 London Lubricants, Ltd. .. -_— Simm, Martha, & Sons, Ltd. 23 Woodward Bros. & Copelin, Ltd... 24 
Dean Bros. . -- Longden, G., & Son, Ltd. .. -. — Smarts Dinas Silica’ Brick Co., 
Denbigh Engineering Co., Lid. The — Low Moor Coke Co., Ltd., The .. — Ltd. os oe 28 
Durrans, J., & Sons, Ltd. 481 Lowood, J. Grayson, & Co.,Ltd. .. 19  Smeeton, John A., 9% Zimmermann Engineering Works, 
Dyson, Lysaght, John, Ltd. .. oe Smith, Albert, & Co. oe Gustav ee 
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